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1.0 INTRODUCTION

The United States Environmental Protection Agency (EPA) named the former site of

Gulfco Marine Maintenance, Inc. in Freeport, Brazoria County, Texas (the Site) to the

National Priorities List (NPL) in May 2003. The EPA issued a modified Unilateral

Administrative Order (UAO), effective July 29, 2005, which was subsequently amended

effective January 31, 2008. The UAO required Respondents to conduct a Remedial

Investigation and Feasibility Study (RI/FS) for the Site. Pursuant to Paragraph 37(d)(x)

of the Statement of Work (SOW) for the RI/FS, included as an Attachment to the UAO, a

May 3, 2010 Final Screening Level Ecological Risk Assessment (SLERA) was prepared

for the Site. The Scientific/Management Decision Point (SMDP) provided in the Final

SLERA concluded that the information presented therein indicated a potential for adverse

ecological effects, and a more thorough assessment was warranted. The Final Baseline

Ecological Risk Assessment (BERA) Work Plan & Sampling and Analysis Plan (WP

&SAP) was submitted to the EPA on June 22, 2010 and approved by the EPA on August

4, 2010. Following acceptance of the BERA WP & SAP, a sixty (60) calendar day

schedule for sample collection, laboratory analysis, and data validation was required.

This report is the BERA 60 day deliverable, which contains the following summaries:

 Field Activities;

 Toxicity Testing;

 Chemical Analysis; and

 Data Validation.

A complete set of all data obtained during the BERA will be provided in the Preliminary

Site Characterization Report (PSCR), a draft of which will be submitted to EPA within

30 days (i.e., by November 3, 2010). A detailed discussion and evaluation of these data

will be provided in the BERA report, which will be submitted to EPA within 60 days of

EPA approval of the Final PSCR.
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2.0 SUMMARY OF FIELD ACTIVITIES

Field activities began on August 18, 2010 and were completed on August 31, 2010. The

pore water sample EWSED04, which was collected on August 27, 2010, was not

analyzed for polycyclic aromatic hydrocarbons (PAHs) due to a laboratory error. Field

activities were therefore re-initiated on September 9, 2010 to collect that pore water

sample. While the sampling team was present on site, they evaluated whether sufficient

pore water was currently present at EWSED03, EWSED05, and EWSED09 (as well as

sufficient surface water from EWSW02 and EWSW03), which had previously been dry.

All of these samples, except for EWSED05PW and EWSW02, were collected in

September 2010.

Tables 2-1 through 2-7 summarize sample collection and shipment by location and

environmental media. Tables 2-8 and 2-9 present the field sampling parameters for

sediment and soil, respectively. Appendix A contains the field sampling notes and field

data sheets.
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3.0 SUMMARY OF TOXICITY TESTING

Toxicity testing of sediment was conducted using the 28-day Neanthes arenaceodentata

and Leptocheirus plumulosus tests for the Intracoastal Waterway sediments and the

wetland sediments as described in the BERA WP & SAP. The full laboratory report for

these tests is provided in Appendix B-1. Survival and growth (dry-biomass and dry-

weight) of amphipods and polychaetes exposed to the control sediment exceeded the test

acceptability criteria, indicating that the organisms were suitable for the intended use.

While statistical differences were observed in survival and growth metrics for

comparisons between Site and laboratory control sediments, there were no differences

observed when the Site samples were compared to the reference/background locations

(EIWSED06, EIWSED07, EWSED08, and EWSED09).

Conducting the 28-day earthworm (Eisenia fetida) chronic bioassays for North Area soils

was problematic given significantly elevated salinity levels in the six (6) site and three (3)

reference/background sample locations. When the earthworms were introduced to the

soil/sediments, there was an immediate avoidance reaction followed by acute mortality in

all of the site and reference/background samples. The elevated salinity levels are

believed due to frequent inundation with estuarine water during high water related to

storm events. Also, much of the soil/sediment was originally dredge spoils used as fill

material.

As an alternative to the earthworm bioassays, the nine (9) soil samples from this

transitional area were treated as sediment by adding synthetic seawater, and exposing the

previously identified polychaete Neanthes arenaceodentata over a 21-day test duration

(growth and survival endpoints). This alternative procedure was proposed to and

approved by EPA on September 3, 2010. According to the National Oceanic and

Atmospheric Administration (NOAA; 2003), survival and growth endpoints "are about

equal sensitivity" for Neanthes arenaceodentata (page 8-8). For the synthetic seawater,

PBS&J (the toxicity testing laboratory) used hw-Marinemix®. Polychaetes are more

taxonomically similar to earthworms than amphipods such as Leptocheirus plumulosus
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and are members of the “sediment-ingesting invertebrate” feeding guild that the

earthworm was chosen to represent. The 21-day test duration is conservative given the

ephemeral nature of the inundation events at the Site. PBS&J began the process of

preparing the soil samples for Neanthes testing on September 3, 2010. The test

organisms were ordered from the supplier and were delivered to PBS&J on September 9,

2010. The test concluded on October 1, 2010, and therefore only a preliminary statistical

summary of the testing is reported in this BERA Day 60 deliverable (Appendix B-2).

Table 4-1 includes a summary of the test results. No statistical differences were observed

in survival for comparisons between Site and laboratory control sediments. Statistical

differences in growth were observed between two Site locations (NAS01 and NAS04)

and laboratory control sediments. For the survival endpoint, there were no differences

observed when the Site samples were compared to one or more of the

reference/background locations (NAS07, NAS08, and NAS09). For the growth endpoint,

statistically significant differences were observed for NAS-03 and NAS-04 relative to all

three reference/background locations.

Similar to the North Area soils, elevated salinity levels were also a concern for surface

water samples EWSW01 and EWSW04 (40‰ and 38‰, respectively), which would

likely result in significant stress to the test organisms proposed in the BERA WP & SAP

(mysid shrimp [Mysidopsis bahia]). The elevated salinity levels are indicative of a salt

panne, a shallow depression that retains seawater for very short periods of time such that

salt accumulates to high levels over multiple tidal cycles. Therefore, the bioassays for the

surface water were conducted on the brine shrimp (Artemia nauplii), which are better

suited for high salinities. There are no standard methods for testing chronic exposures to

brine shrimp. Therefore, PBS&J developed a standard operating procedure (SOP) for

conducting 96-hour acute tests (survival endpoint) by referencing standard procedures for

determining toxicity from produced (oilfield) waters. This shortened test protocol (from

7 days to 96 hours) more closely matches the ephemeral nature of the Site ponds. Use of

the alternative species and test protocol was proposed to and approved by EPA on

September 3, 2010. The test concluded on October 3, 2010, and therefore only a
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preliminary statistical summary of the testing is reported in this BERA Day 60

deliverable (Appendix B-3). Table 4-4 includes a summary of the test results.

The surface water toxicity tests were conducted three times. Per PBS&J, the initial run

was potentially affected by a laboratory technician using the wrong food for the test

organisms. The second test was deemed invalid due to control failure at 48 hours. The

third test was completed with control failure at 96 hours. Results for the samples

EWSW01 and EWSW04 were determined to be non-toxic with 96-hour survivals of 80%

and 96%, respectively. Results for the sample EWSW03 was found to be non-toxic at 96

hours in the initial test (94% survival). Toxicity was noted for EWSW03 in the third test.

The non-standard testing of brine shrimp may have confounded the interpretation of the

test results.
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4.0 SUMMARY OF CHEMICAL ANALYSIS

Tables 4-1 through 4-4 summarize the chemical data as well as the corresponding toxicity

data for each sample. Tables 4-1 through 4-3 also present the original concentration

gradient from the BERA WP & SAP and the revised gradient from the 2010 BERA

sampling event. Tables 4-5 and 4-6 provide a summary of the sediment grain size

analysis and acid volatile sulfides/ simultaneously extracted metals (AVS/SEM) results,

respectively.
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5.0 SUMMARY OF DATA VALIDATION

Appendix C contains the following items:

 Data usability summary;

 Data summary tables; and

 Data review checklist.
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Sample Type Sample ID

Metals

6010/6020 TOC

Organochlorine

Pesticides 8081 PAH 8270 Grain Size

Amphipod/P

olychaete (3

gallon

bucket) Sample Date

Sample

Time

Date

Shipped to

Columbia

Date Arrived

at Columbia

Date

Shipped to

PBS&J

Date

Arrrived at

PBS&J Comments

8 oz jar

EWSED01 x x x x x x 8/12/2010 1325 8/13/2010 8/14/2010 8/13/2010 8/13/2010

EWSED02 x x x x x x 8/12/2010 1416 8/13/2010 8/14/2010 8/13/2010 8/13/2010 MS/MSD

EWSED02FD x x x x 8/12/2010 1416 8/13/2010 8/14/2010 8/13/2010 NA Field Duplicate

EWSED02EB x x x 8/12/2010 1400 8/13/2010 8/14/2010 8/13/2010 NA Equipment Blank3

EWSED03 x x x x x x 8/13/2010 1023 8/13/2010 8/14/2010 8/13/2010 8/13/2010

EWSED04 x x x x x 8/13/2010 1051 8/13/2010 8/14/2010 8/13/2010 8/13/2010

EWSED05 x x x x x x 8/12/2010 1124 8/13/2010 8/14/2010 8/13/2010 8/13/2010

EWSED06 x x x x x x 8/12/2010 1217 8/13/2010 8/14/2010 8/13/2010 8/13/2010

EWSED07 x x x x x 8/13/2010 1125 8/13/2010 8/14/2010 8/13/2010 8/13/2010

EWSED08 x x x x x x 8/13/2010 952 8/13/2010 8/14/2010 8/13/2010 8/13/2010

EWSED09 x x x x x x 8/13/2010 853 8/13/2010 8/14/2010 8/13/2010 8/13/2010

9

9

NA - Not Applicable
1A single 8 ounce jar is sufficient for Metals 6010/6020, TOC, and AVS/SEM
2
A single 8 ounce jar is sufficient for Organochlorine Pesticides 8081 and PAH 8270

3 Water Jars for Equipment Blanks and Field Blanks, Metals (1 Liter w HNO3), Organochlorine Pesticides (2 x 1L amber), PAH (2 x 1 L amber)

The MS/MSD and Equipment Blank are not analyzed for TOC or Grain Size

Collected 5x8 ounce jars for the sample and MS/MSD

13 12

1

Table 2-1

Sampling Summary for Wetland Sediment

8 oz jar
1

8 oz jar
2

Wetlands

Sediment

Total 8 ounce jars

Total 1 x 1L Plastic

Total 3 gallon buckets
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Sample

Type Sample ID AVS/SEM

Sample

Date

Sample

Time

Date

Shipped to

Columbia

Date

Arrived at

Columbia Comments

6 inch core

EWSED01 x 8/24/2010 1023 8/24/2010 8/25/2010 Field Duplicate

EWSED02 x 8/24/2010 1005 8/24/2010 8/25/2010

EWSED03 x 8/24/2010 944 8/24/2010 8/25/2010

EWSED04 x 8/24/2010 855 8/24/2010 8/25/2010

EWSED05 x 8/24/2010 1054 8/24/2010 8/25/2010 MS/MSD

EWSED06 x 8/24/2010 957 8/24/2010 8/25/2010

EWSED07 x 8/24/2010 930 8/24/2010 8/25/2010

EWSED08 x 8/24/2020 1042 8/24/2010 8/25/2010

EWSED09 x 8/24/2010 1032 8/24/2010 8/25/2010

8

8Total 6 Inch Cores

Wetlands

Sediment

Total 8 ounce jars

Table 2-2

Sampling Summary of AVS/SEM Wetland Sediment
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Sample

Type Sample ID

Metals

6010/6020 TOC

Organochlorine

Pesticides 8081 PCB 8082

Earthworm

(2 gallon

bucket) Sample Date

Sample

Time

Date

Shipped to

Columbia

Date Arrived

at Columbia

Date

Shipped to

PBS&J

Date

Arrrived at

PBS&J Comments

NAS01 x x x 8/13/2010 1232 8/13/2010 8/14/2010 8/13/2010 8/13/2010

NAS01EB x 8/13/2010 1155 8/13/2010 8/14/2010 8/13/2010 NA Equipment Blank3

NAS02 x x x x x 8/16/2010 1528 8/17/2010 8/18/2010 8/17/2010 8/17/2010 MS/MSD

NAS02FD x x x x 8/16/2010 1528 8/17/2010 8/18/2010 8/17/2010 8/17/2010 Field Duplicate

NAS02EB x x x 8/16/2010 1515 8/17/2010 8/18/2010 8/17/2010 8/17/2010 Equipment Blank3

NAS03 x x x x 8/16/2010 1528 8/17/2010 8/18/2010 8/17/2010 8/17/2010

NAS04 x x x 8/16/2010 1636 8/17/2010 8/18/2010 8/17/2010 8/17/2010

NAS05 x x x x 8/16/2010 1618 8/17/2010 8/18/2010 8/17/2010 8/17/2010

NAS06 x x x 8/16/2010 1700 8/17/2010 8/18/2010 8/17/2010 8/17/2010

NAS07EB x x x 8/17/2010 830 8/17/2010 8/18/2010 8/17/2010 NA Equipment Blank3

NAS07 x x x x x 8/23/2010 908 8/24/2010 8/24/2010 8/17/2010 8/17/2010

NAS08 x x x x x 8/23/2010 917 8/24/2010 8/24/2010 8/17/2010 8/17/2010

NAS09 x x x x x 8/23/2010 923 8/17/2010 8/18/2010 8/17/2010 8/17/2010

9

NA - Not Applicable
1A single 8 ounce jar is sufficient for Metals 6010/6020 and TOC
2A single 8 ounce jar is sufficient for Organochlorine Pesticides 8081 and PAH 8270
3 Water Jars for Equipment Blanks and Field Blanks, Metals (1 Liter w HNO3), Organochlorine Pesticides (2 x 1L amber), PCB (2 x 1 L amber)

The MS/MSD and Equipment Blank are not analyzed for TOC

Collect 6 x 8 ounce jars for the sample and MS/MSD

4

8 oz jar1 8 oz jar2

Soil

Total8 ounce jars 16 12

Table 2-3

Sampling Summary of North Area Soils

Total 2 gallon buckets

Total 1x1L Plastic 2

Total 1x1 L Amber jars
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Sample Type Sample ID TOC

Organochlorine

Pesticides 8081

PAH/

+Hexachlorobenzene

PAH

8270

Amphipod/

Polychaete

(3 gallon

bucket) Sample Date

Sample

Time

Date

Shipped to

Columbia

Date

Arrived at

Columbia

Date

Shipped to

PBS&J

Date

Arrrived at

PBS&J Comments

8 oz jar

EIWSED01 x x x x 8/18/2010 1030 8/19/2010 8/20/2010 8/19/2010 8/19/2010

EIWSED02 x x x x 8/18/2010 910 8/19/2010 8/20/2010 8/19/2010 8/19/2010

EIWSED03 x x x x 8/18/2010 815 8/19/2010 8/20/2010 8/19/2010 8/19/2010 MS/MSD

EIWSED03FD x x x 8/18/2010 815 8/19/2010 8/20/2010 8/19/2010 8/19/2010 Field Duplicate

EIWSED03EB x x 8/18/2010 730 8/19/2010 8/20/2010 8/19/2010 8/19/2010 Equipment Blank2

EIWSED04 x x x x 8/18/2010 1156 8/19/2010 8/20/2010 8/19/2010 8/19/2010

EIWSED05 x x x x 8/18/2010 1223 8/19/2010 8/20/2010 8/19/2010 8/19/2010

EIWSED06 x x x x x 8/18/2010 1437 8/19/2010 8/20/2010 8/19/2010 8/19/2010

EIWSED07 x x x x x 8/18/2010 1600 8/19/2010 8/20/2010 8/19/2010 8/19/2010

8

7
1A single 8 ounce jar is sufficient for Organochlorine Pesticides 8081 and PAH 8270
2 Water Jars for Equipment Blanks and Field Blanks, Organochlorine Pesticides (2 x 1L amber), PAH (2 x 1 L amber)

The MS/MSD and Equipment Blank are not analyzed for TOC

Collect 4 x 8 ounce jars for the sample and MS/MSD

Total 8 ounce jars

Total 3 gallon buckets

11

4Total 1 x 1 L Amber jars

Table 2-4

Sampling Summary of Intracoastal Waterway Sediment

8 oz jar2

ICWW

Sediment
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Sample

Type Sample ID Metals 6010/6020 VOC 8260

Artemia 96

Hour Test Sample Date

Sample

Time

Date

Shipped to

Columbia

Date Arrived

at Columbia

Date

Shipped to

PBS&J

Date

Arrrived at

PBS&J Comments

1 Liter Plastic (HNO3) 3 x 40 ml vials

3x5 gallon

cubitainer

EWSW01 x x x 8/30/2010 1209 8/31/2010 9/1/2010 8/30/2010 8/30/2010 MS/MSD

EWSW01FD x x 8/30/2010 1209 8/31/2010 9/1/2010 NA NA Field Duplicate

EWSW01EB x x 8/30/2010 1145 8/31/2010 9/1/2010 NA NA Equipment Blank

EWSW01FB x 8/30/2010 1150 8/31/2010 9/1/2010 NA NA Field Blank

EWSW02 x x -- -- -- -- -- -- Dry

EWSW03 x x 9/14/2010 1200 9/14/2010 9/15/2010 9/14/2010 9/14/2010

EWSW04 x x 8/30/2010 1335 8/31/2010 9/1/2010 8/30/2010 8/30/2010

NA - Not Applicable

Sample location EWSW02 was dry.

Table 2-5

Sampling Summary of Surface Water

Surface

Water
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Sample Type Sample ID PAH 8270 Metals 6010/6020

Organochlorine

Pesticides 8081 Sample Date

Sample

Time

Date

Shipped to

Columbia

Date

Arrived at

Columbia Comments

Desired Volume 2 L Desired Volume 1 L Desired Volume 2 L

Min Volume 500 mls Min Volume 100 mls Min Volume 500 mls

EWSED01 x x x 8/26/2010 1158 8/27/2010 8/28/2010

EWSED02 x x x 8/26/2010 813 8/27/2010 8/28/2010 MS/MSD - None

EWSED02FD x x x 8/26/2010 813 8/27/2010 8/28/2010 Field Duplicate

EWSED02EB x x 8/26/2010 800 8/27/2010 8/28/2010 Equipment Blank

EWSED03 x x x 9/9/2010 910 9/10/2010 9/11/2010 Equipment Blank

EWSED04 x x 8/27/2010 803 8/27/2010 8/28/2010 Equipment Blank

EWSED04* x 9/13/2010 950 9/14/2010 9/15/2010

EWSED05 x x x -- -- -- -- Dry

EWSED06 x x x 8/31/2010 837 8/31/2010 9/1/2010 Equipment Blank

EWSED07 x x 8/28/2010 808 8/30/2010 8/31/2020 Equipment Blank

EWSED08 x x x 8/25/2010 1317 8/25/2010 8/27/2010 Equipment Blank

EWSED09 x x x 9/10/2010 905 9/10/2010 9/11/2010 Equipment Blank

*Sample location EWSED04 was sampled twice due to an error in analysis. Only pore water for analysis of PAHs was collected on 9/13/2010.

Sample location EWSED05 was too dry for extraction of pore water.

Table 2-6

Sampling Summary of Wetlands Sediment Pore Water

Wetland Sediment

Pore Water
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Sample Type Sample ID PAH 8270 Hexachlorobenzene 8270

Organochlorine

Pesticides 8081 Sample Date

Sample

Time

Date

Shipped to

Columbia

Date

Arrived at

Columbia Comments

Desired Volume 2 L Desired Volume 2 L Desired Volume 2 L

Min Volume 500 mls Min Volume 500 mls Min Volume 500 mls

EIWSED01 x x 8/20/2010 820 8/23/2010 8/24/2010 Equipment Blank

EIWSED02 x x 8/20/2010 925 8/23/2010 8/24/2010

EIWSED03 x x 8/20/2010 1010 8/23/2010 8/24/2010 MS/MSD

EIWSED04 x x 8/21/2010 920 8/23/2010 8/24/2010

EIWSED05 x x 8/21/2010 840 8/23/2010 8/24/2010 Equipment Blank

EIWSED05FD x x 8/21/2010 840 8/23/2010 8/24/2010 Field Duplicate

EIWSED06 x x x 8/22/2010 825 8/23/2010 8/24/2010 Equipment Blank

EIWSED07 x x x 8/30/2010 1006 8/31/2010 9/1/2010

Table 2-7

Sampling Summary of Intracoastal Waterway Sediment Pore Water

Intracoastal

Waterway

Sediment Pore

Water
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Sample Area/Type Sample ID Date pH ORP (mV)

Temperature

(°C)

EIWSED01 8/18/2010 6.70 -2.6 31.4

EIWSED02 8/18/2010 6.80 -4.5 31.3

EIWSED03 8/18/2010 6.90 -10.8 31.1

EIWSED04 8/21/2010 6.86 -6.5 31.4

EIWSED05 8/18/2010 6.89 -8.5 31.5

EIWSED06 8/18/2010 7.04 -19.3 31.9

EIWSED07 8/18/2010 6.82 -4.3 31.8

EIWSED01PW 8/20/2010 7.21 -28.2 30.2

EIWSED02PW 8/20/2010 7.01 -16.5 30.2

EIWSED03PW 8/20/2010 7.07 -21.2 30.3

EIWSED04PW 8/21/2010 6.37 19.4 29.5

EIWSED05PW 8/21/2010 6.25 28.4 29.8

EIWSED06PW 8/22/2010 6.77 -1.3 29.5

EIWSED07PW 8/30/2010 6.37 113.5 30.7

EWSED01 8/24/2010 6.85 -18.0 30.6

EWSED02 8/24/2010 6.43 10.2 31.4

EWSED03 8/23/2010 NA NA 32.6

EWSED04 8/23/2010 6.65 263.9 30.8

EWSED05 8/24/2010 6.23 63.4 37.8

EWSED06 8/23/2010 7.19 176.1 31.7

EWSED07 8/23/2010 6.80 216.2 31.3

EWSED08 8/24/2010 6.95 10.6 31.7

EWSED09 8/24/2010 6.98 80.5 37.3

EWSED01PW 8/26/2010 6.59 88.4 29.3

EWSED02PW 8/26/2010 6.89 -273.8 27.5

EWSED04PW 8/27/2010 7.05 103.0 27.9

EWSED06PW 8/31/2010 6.40 30.8 29.1

EWSED07PW 8/30/2010 6.37 113.5 30.7

EWSED08PW 8/25/2010 5.41 140.2 32.2

EWSED03PW 9/9/2010 7.48 14.0 28.0

EWSED09PW 9/10/2010 7.48 212.9 28.6

EWSED04PW 9/13/2010 7.19 81.1 28.6

NA -Parameter Not Collected

Wetland Sediment/

Porewater

Table 2-8

Summary of Field Sampling Parameters - Sediment

ICWW Sediment/

Porewater
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Sample Area/Type Sample ID Date

Water

Depth (ft) pH

Conductivity

(mS)

Temperature

(oC)

Salinity

(ppt) DO (mg/L)

1.0 7.97 43.94 30.11 25.41 5.11

4.0 7.98 43.94 30.11 25.42 5.39

6.9 7.99 43.94 30.11 25.42 5.74

1.0 8.01 43.68 30.15 25.23 4.29

3.5 8.06 43.66 30.09 25.24 4.35

1.0 8.03 43.90 30.16 25.20 4.81

1.9 8.09 43.60 30.80 25.19 8.09

EIWSED04 8/21/2010 1.4 7.95 44.18 30.47 25.40 4.70

1.0 7.97 39.96 30.62 25.35 5.15

2.6 7.96 40.02 30.40 25.40 5.90

1.0 8.01 38.21 31.51 24.10 6.56

3.6 7.97 42.95 31.59 24.08 7.23

1.0 8.04 42.69 31.63 23.88 6.86

3.0 8.06 42.77 31.63 23.92 6.94

6.3 8.07 42.84 31.62 23.95 6.95

1.0 7.76 46.68 28.81 27.94 4.62

3.0 7.76 46.71 28.80 27.94 4.82

6.0 7.76 46.71 28.80 27.99 4.79

1.0 7.76 46.70 28.87 27.90 5.03

3.6 7.76 46.72 28.89 27.92 5.24

EIWSED03PW 8/20/2010 1.5 7.74 43.29 29.18 27.76 5.50

1.0 7.94 46.57 28.25 28.18 4.19

2.8 7.94 46.52 28.20 28.18 4.05

1.0 7.94 43.81 28.24 28.16 4.74

3.0 7.95 43.82 28.27 28.17 5.08

1.0 8.16 43.57 28.11 27.99 4.52

3.0 8.15 43.57 28.11 28.00 4.73

4.9 8.09 43.57 28.11 27.99 4.87

1.0 6.52 59.35 29.74 35.95 8.01

3.5 6.52 58.49 29.67 36.00 8.06

6.9 6.59 59.36 29.57 36.00 7.71

EWSW01 8/30/2010 0.1 5.86 77.38 35.37 43.23 3.78

EWSW04 8/30/2010 0.1 7.19 75.53 35.91 41.69 5.00

EWSW03 9/14/2010 0.1 7.84 49.10 32.51 27.47 6.24

EWSED06PW 8/31/2010 0.1 7.17 51.66 27.84 31.93 3.80

EWSED03PW 9/9/2010 0.1 7.75 42.83 28.00 27.46 3.93

EWSED09PW 9/10/2010 0.1 7.84 49.88 27.63 32.57 6.27

EWSED04PW 9/13/2010 0.1 7.36 37.01 26.66 22.60 3.06

Summay of Field Sampling Parameters - Water

ICWW Sediment/

Pore Water

EIWSED01 8/18/2010

EIWSED02 8/18/2010

EIWSED03 8/18/2010

EIWSED05 8/18/2010

EIWSED06 8/18/2010

EIWSED07 8/18/2010

8/21/2010

EIWSED01PW 8/20/2010

EIWSED02PW 8/20/2010

Surface Water

Wetlands Sediment

Pore Water

Table 2-9

EIWSED06PW 8/22/2010

EIWSED07PW 8/30/2010

EIWSED04PW 8/21/2010

EIWSED05PW
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North Area Soils

Original Concentration Gradient (mg/kg DW)

2010 Analytical Results

(mg/kg DW) Notes and Bioassay Results

BERA Sample ID: NAS01 Bioassay:

Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Result - survival: no statistically significant difference from reference locations.

- growth: no statistically significant difference from 2 of 3 reference locations.

4,4-DDT 0.00282 U NA

Aroclor-1254 0.013 U NA

Barium 476 H 272 H

Chromium 128 H 97.3 H

Copper 200 H 221 H

Zinc 5640 H 5770 H

BERA Sample ID: NAS02 Bioassay:

Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Result - survival: no statistically significant difference from reference locations.

- growth: no statistically significant difference from 1 of 3 reference locations.

4,4-DDT 0.395 H 0.0075 J / 0.015 J L

Aroclor-1254 6.35 H 0.093 J / 0.16 J L

Barium 67.7 L 163 / 261 M

Chromium 22.8 M 27.2 / 23.1 M

Copper 92.3 M 26 / 24.9 M

Zinc 134 M 296 JH / 307 J M

BERA Sample ID: NAS03 Bioassay:

Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Result - survival: no statistically significant difference from 2 of 3 reference locations.

- growth: statistically significant difference from all 3 reference locations.

4,4-DDT 0.00445 L 0.0078 L

Aroclor-1254 0.011 U NA

Barium 426 H 190 M

Chromium 23.1 M 15.4 L

Copper 30.7 M 22.9 M

Zinc 398 M 307 J M

BERA Sample ID: NAS04 Soil Bioassay:

0-0.5 ft bgs Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Result - survival: no statistically significant difference from reference locations.

- growth: statistically significant difference from all 3 reference locations.

4,4-DDT 0.000148 U NA

Aroclor-1254 0.0122 L 0.01 L

Barium 153 M 502 H

Chromium 11.5 L 7.86 L

Copper 27.4 M 10.8 L

Zinc 107 M 321 J M

Location represents the mid concentration of barium,

copper,B1 and zinc and the low concentrations of

chromium and Aroclor-1254. Note that 4,4'-DDT is below

detection limits and not expected to be present. Sample

from 0-0.5 ft bgs.

North Soil Area RI/FS Sample ID:NE4SB11

Location represents the high concentration of 4,4'-DDT

and Aroclor-1254, mid concentrations of chromium,

copper, and zinc and a low concentration of barium.

Sample from 0-2 ft bgs.

North Soil Area RI/FS Sample ID:SB204

Location represents the high concentration of barium, mid

concentrations of chromium, copper, and zinc and the low

concentration of 4,4'-DDT. Note that Aroclor-1254 is below

detection limits and not expected to be present. Sample

from 0-0.5 ft bgs.

North Soil Area RI/FS Sample ID:SB206

Table 4-1

Summary of Results from North Area Sediment/Soil

Location represents the high concentrations of the metals.

Note that 4,4-DDT and Aroclor-1254 are below detection

limits and not expected to be present. Sample from 0-0.5

feet below ground surface (ft bgs).

North Soil Area RI/FS Sample ID:SB202
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North Area Soils

Original Concentration Gradient (mg/kg DW)

2010 Analytical Results

(mg/kg DW) Notes and Bioassay Results

Table 4-1

Summary of Results from North Area Sediment/Soil

BERA Sample ID: NAS05 Soil Bioassay:

0-0.5 ft bgs Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Result - survival: no statistically significant difference from reference locations.

- growth: no statistically significant difference from 1 of 3 reference locations.

4,4-DDT 0.0108 L 0.008 L

Aroclor-1254 0.00801 U NA

Barium 145 M 198 M

Chromium 30 M 30.9 M

Copper 27.8 M 27.4 M

Zinc 288 M 309 J M

BERA Sample ID: NAS06 Soil Bioassay:

0-0.5 ft bgs Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Result - survival: no statistically significant difference from reference locations.

- growth: no statistically significant difference from 1 of 3 reference locations.

4,4-DDT 0.00016 U NA

Aroclor-1254 0.00415 U NA

Barium 46.1 L 52.2 L

Chromium 11.7 L 13.4 L

Copper 8.04 L 10.8 L

Zinc 32.6 L 62.3 J L

BERA Sample ID: NAS07 Represents background location with high zinc Bioassay:

North area Background Soil Location concentration. Sample from 0-0.5 ft bgs. Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Background Soil BSS-01 Result - survival: no statistically significant difference from laboratory control.

Barium Not Available (NA) 340 H - growth: no statistically significant difference from laboratory control.

Chromium 17.6 12.4 L

Copper NA 10.1 L

Zinc 969 501 H

BERA Sample ID: NAS08 Represents background location with low zinc Bioassay:

North area Background Soil Location concentration. Sample from 0-0.5 ft bgs. Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Background Soil BSS-02 Result - survival: statistically significant difference from laboratory control.

Barium 361 182 M - growth: statistically significant difference from laboratory control.

Chromium 17.6 13.6 L

Copper NA 12.6 L

Zinc 81.2 182 M

BERA Sample ID: NAS09 Represents background location with low zinc Bioassay:

North area Background Soil Location concentration. Sample from 0-0.5 ft bgs. Test Conducted: Polychaete - 21d, Neanthes arenaceodentata

Background Soil BSS-03 Result - survival: statistically significant difference from laboratory control.

- growth: statistically significant difference from laboratory control.

Barium NA 172 M

Chromium 20.1 13.3 L

Copper NA 11 L
Zinc 77 63.1 L

DW - dry weight

NA - not analyzed

Location represents low concentrations of the four metals.

Note that Aroclor-1254 and 4,4-DDT are below detection

limits and not expected to be present. Sample from 0-0.5

ft bgs.
North Soil Area RI/FS Sample ID:ND1SB01

Location represents the mid concentrations of the four

metals and the low concentration of 4,4'-DDT. Note that

Aroclor-1254 is below detection limit and not expected to

be present. Sample from 0-0.5 ft bgs.
North Soil Area RI/FS Sample ID:NE3SB09
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Wetland Sediment (All Locations 0-0.5 ft bgs)

Bioassay Results

BERA Sample ID: EWSED01 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:

Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
Result: No statistically significant difference from reference locations.

2-Methylnaphthalene 0.153 U 0.0038 J L 0.000018 U
4,4-DDT 0.000939 U < 0.001 J < 0.000012 J
Acenaphthene 0.153 U 0.0046 J L < 0.0000052
Acenaphthylene 0.545 H 0.057 H 0.000024
Anthracene 0.334 H 0.043 H 0.000067
Arsenic 0.35 U 2.97 L 0.0037 J
Benzo(a)anthracene 0.126 U < 0.066 J < 0.0000031
Benzo(a)pyrene 0.972 H 0.24 M < 0.0000051
Benzo(g,h,i)perylene 1.94 H 0.63 H 0.000012 J
Chrysene 4.05 H 0.39 < 0.000004
Copper 16 L 20.6 M 0.000922
Dibenz(a,h)anthracene 2.91 H 0.17 H < 0.000003
Endrin Aldehyde 0.00431 L 0.0007 J M 0.000013
Endrin Ketone 0.013 H < 0.000093 < 0.00000078
Fluoranthene 0.189 U 0.038 L < 0.0000052
Fluorene 0.12U 0.019 M 0.000013 J
gamma-chlordane 0.0036 H < 0.00009 < 0.00000038
Indeno(1,2,3-cd)pyrene 1.94 H 0.22 M 0.0000051 J
Lead 18.3 L 17.2 L 0.000115 U
Nickel 21.3 M 18.9 M 0.00944
Phenanthrene 0.111 U 0.032 M 0.000012 J
Pyrene 1.18 H 0.091 L < 0.0000042
Zinc 116 L 115 0.0101

Total Organic Carbon Not Available (NA) 59400
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 0.089

Grain Size NA See Table 4-5

BERA Sample ID: EWSED02 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:
Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus
Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
Result: No statistically significant difference from reference locations.

2-Methylnaphthalene 0.173 U 0.002 J / 0.0026 J L 0.000026 U
4,4-DDT 0.00107 U < 0.00017 / < 0.00017 < 0.0000047 J
Acenaphthene 0.173 U 0.0018 J/ 0.0013 J L < 0.0000044
Acenaphthylene 0.346 M 0.041 / 0.03 H < 0.0000034
Anthracene 0.241 M 0.032 / 0.024 M < 0.0000036

Arsenic 0.4 U 2.4 / 2.51 L 0.0041 J
Benzo(a)anthracene U < 0.043 J / < 0.00072 < 0.0000026
Benzo(a)pyrene 0.631 M 0.12 / 0.097 M < 0.0000043
Benzo(g,h,i)perylene 1.52 H 0.46 / 0.38 H 0.000012 J
Chrysene 2.73 M 0.62 / 0.49 L 0.000049
Copper 12.6 L 13.3 / 14.6 L 0.000342 U
Dibenz(a,h)anthracene 2.83 H 0.11 / 0.094 H 0.0000034 J
Endrin Aldehyde 0.01 H < 0.00012 / < 0.001 J 0.0000067 J

Endrin Ketone 0.00619 L < 0.000093 / < 0.0011 J < 0.0000013 J

Fluoranthene 0.213 U 0.023 / 0.019 L < 0.0000044
Fluorene 0.135 U 0.013 / 0.011 M < 0.0000038
gamma-chlordane 0.000862 U < 0.00009 / < 0.00009 < 0.0000013 J
Indeno(1,2,3-cd)pyrene 1.59 H 0.19 / 0.16 M 0.0000062 J
Lead 17.2 L 12 / 14.7 L 0.000113 U
Nickel 20.9 M 15.6 / 17.3 L 0.00486
Phenanthrene 0.125 U 0.016 / 0.014 L < 0.000005
Pyrene 0.729 M 0.14 / 0.11 M < 0.0000035
Zinc 115 L 70.1 / 86.1 L 0.00135 U

Total Organic Carbon NA 24100 / 30500
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 0
Grain Size NA See Table 4-5

Location represents the high concentration of multiple
COPECs including PAHs and pesticides and the low
concentrations of copper, endrin aldehyde, lead and zinc.
A mid concentration of nickel is also listed. Note that
several COPECs are below detection limit and not
expected to be present.

Wetland Sediment RI/FS sample ID: 2WSED04-004

Location represents the high concentration of multiple
COPECs including PAHs and pesticides and the low
concentrations of copper, endrin ketone, lead and zinc. A
mid concentration of several PAHs and nickel is also
listed. Note that several COPECs are below detection
limit and not expected to be present.

Wetland Sediment RI/FS sample ID: 2WSED03-003

TABLE 4-2
Summary of Results from Wetland Sediment

Original Concentration Gradient 2010 Results
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Wetland Sediment (All Locations 0-0.5 ft bgs)

Bioassay Results

Location represents the high concentration of multiple

TABLE 4-2
Summary of Results from Wetland Sediment

Original Concentration Gradient 2010 Results

BERA Sample ID: EWSED03 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:
Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus
Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
Result: No statistically significant difference from reference locations.

2-Methylnaphthalene 0.0122 L 0.0068 L 0.000022 U
4,4-DDT 0.00254 M 0.0028 M < 0.000016 J
Acenaphthene 0.0103 U 0.0043 J L < 0.0000047
Acenaphthylene 0.0117 U 0.0032 J L < 0.0000036
Anthracene 0.0126 L 0.005 L 0.000013 J

Arsenic 12.8 H 5.36 H 0.0019 J
Benzo(a)anthracene 0.0106 U 0.024 M < 0.0000028
Benzo(a)pyrene 0.0105 U 0.028 L < 0.0000046
Benzo(g,h,i)perylene 0.133 L 0.058 M < 0.0000031
Chrysene 0.0904 L 0.064 L < 0.0000036
Copper 35.7 H 25 H 0.00456
Dibenz(a,h)anthracene 0.0555 L 0.0074 L < 0.0000027
Endrin Aldehyde 0.000403 U 0.00027 J L 0.000015 J

Endrin Ketone 0.000505 U < 0.00011 J 0.000007 J

Fluoranthene 0.0117 U 0.052 L < 0.0000047
Fluorene 0.0102 U 0.0048 L < 0.000004
gamma-chlordane 0.000265 U < 0.00009 < 0.000016 J
Indeno(1,2,3-cd)pyrene 0.0951 L 0.034 L < 0.0000028
Lead 64.7 M 48.4 M 0.000425 U
Nickel 27.7 H 21.7 H 0.00749 U
Phenanthrene 0.0898 L 0.049 M 0.0000053 U
Pyrene 0.109 M 0.069 L < 0.0000037
Zinc 903 H 585 H 0.0413

Total Organic Carbon NA 18200
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 0
Grain Size NA See Table 4-5

BERA Sample ID: EWSED04 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:
Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus
Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
Result: No statistically significant difference from reference locations.

2-Methylnaphthalene 0.053 H 0.0037 J L Pending
4,4-DDT 0.000829 U NA Pending
Acenaphthene 0.133 H 0.0026 J L Pending
Acenaphthylene 0.013 U 0.0069 L Pending
Anthracene 0.257 M 0.006 L Pending

Arsenic 1.4 H 4.35 H 0.00072 J
Benzo(a)anthracene 0.724 M 0.031 M Pending
Benzo(a)pyrene 0.618 M 0.04 L Pending
Benzo(g,h,i)perylene 0.527 M 0.076 M Pending
Chrysene 0.743 M 0.05 L Pending
Copper 25.6 M 20.3 M 0.00426
Dibenz(a,h)anthracene 0.312 M 0.01 M Pending
Endrin Aldehyde 0.000706 U NA Pending

Endrin Ketone 0.000603 U NA Pending

Fluoranthene 1.43 M 0.076 L Pending
Fluorene 0.139 H 0.0032 J L Pending
gamma-chlordane 0.000669 U NA Pending
Indeno(1,2,3-cd)pyrene 0.752 M 0.064 L Pending
Lead 237 H 37.4 M 0.00015 U
Nickel 13.7 L 16.9 L 0.0114
Phenanthrene 1.18 H 0.041 M Pending
Pyrene 1.34 H 0.075 L Pending
Zinc 404 M 417 M 0.101

Total Organic Carbon NA 16700
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 0.039
Grain Size NA See Table 4-5

Location represents the high concentration of arsenic,
copper, nickel, and zinc, and low concentrations of
PAHs; also, a mid concentration of 4,4-DDT, lead, and
pyrene. Note that several COPECs are below detection
limit and not expected to be present.

Wetland Sediment RI/FS sample ID: NF4SE13-013

Location represents the high concentration of several
PAHs, arsenic, and lead, low concentrations of nickel. A
mid concentration of several PAHs, copper, and zinc.
Note that the organochlorine pesticides are below
detection limit and not expected to be present.

Wetland Sediment RI/FS sample ID: 2WSD17-17
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Wetland Sediment (All Locations 0-0.5 ft bgs)

Bioassay Results

Location represents the high concentration of multiple

TABLE 4-2
Summary of Results from Wetland Sediment

Original Concentration Gradient 2010 Results

BERA Sample ID: EWSED05 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:
-- Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus
-- Result: No statistically significant difference from reference locations.
--
--
-- Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
-- Result: No statistically significant difference from reference locations.

2-Methylnaphthalene 0.0396 M 0.02 H --
4,4-DDT 0.00922 H < 0.019 J --
Acenaphthene 0.113 M 0.075 H --
Acenaphthylene 0.0291 L 0.018 M -- Pore water not available from this location.
Anthracene 0.188 M 0.078 H --

Arsenic 3.53 M 3.06 M --
Benzo(a)anthracene 0.993 H 0.55 H --
Benzo(a)pyrene 1.3 H 0.79 H --
Benzo(g,h,i)perylene 0.862 M 0.68 H --
Chrysene 1.27 M 0.77 H --
Copper 39.6 H 28.9 H --
Dibenz(a,h)anthracene 0.337 M 0.14 H --
Endrin Aldehyde 0.00452 L 0.0014 J H --

Endrin Ketone 0.000458 U < 0.001 J --

Fluoranthene 2.17 H 1.3 H --

Fluorene 0.127 H 0.065 H --
gamma-chlordane 0.00024 U < 0.00009 --
Indeno(1,2,3-cd)pyrene 1.1 H 0.79 H --
Lead 88.1 M 76.1 H --
Nickel 10.9 L 14.4 L --
Phenanthrene 1.3 H 0.78 H --
Pyrene 1.64 H 1.1 H --
Zinc 601 H 595 H --

Total Organic Carbon NA 18100 --
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 0 --
Grain Size NA See Table 4-5 --

BERA Sample ID: EWSED06 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:
Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus
Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
Result: No statistically significant difference from reference locations.

2-Methylnaphthalene NA 0.0016 J L 0.000019 U
4,4-DDT 0.00157 L 0.0012 M < 0.00000058
Acenaphthene NA 0.0013 J L 0.0000091 J
Acenaphthylene NA 0.0008 J L < 0.0000035
Anthracene NA 0.0011 J L < 0.0000037

Arsenic 5.01 M 3.23 M 0.00177 J
Benzo(a)anthracene NA 0.0069 L 0.0000095 U
Benzo(a)pyrene NA 0.01 L 0.0000097 U
Benzo(g,h,i)perylene 0.135 M 0.019 L 0.000023 U
Chrysene 0.0257 L 0.014 L 0.0000096 U
Copper 26.8 M 28.1 H 0.00702
Dibenz(a,h)anthracene NA 0.0026 J L 0.000015 U
Endrin Aldehyde NA < 0.00012 < 0.00000046

Endrin Ketone NA < 0.000093 < 0.00000066

Fluoranthene NA 0.02 L < 0.0000045
Fluorene NA 0.001 J L 0.0000091 J
gamma-chlordane NA 0.00025 J H < 0.00000032
Indeno(1,2,3-cd)pyrene NA 0.019 L 0.000014 U
Lead 30.5 M 32.9 M 0.000443 U
Nickel 20.6 M 22.5 H 0.00915
Phenanthrene NA 0.013 L 0.0000068 J
Pyrene 0.0265 L 0.021 L < 0.0000036
Zinc 999 H 959 H 0.626

Total Organic Carbon NA 21500
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 0.084
Grain Size NA See Table 4-5

Location represents the high concentration of several
PAHs, 4,4-DDT, copper, and zinc, low concentrations of
acenaphthylene, endrin aldehyde, and nickel. A mid
concentration of several PAHs, arsenic, and lead. Note
that two organochlorine pesticides are below detection
limit and not expected to be present.

Wetland Sediment RI/FS sample ID: NB4SE08-008

Location represents the high concentration of zinc, low
concentrations of 4,4-DDT, chrysene, and pyrene. Mid
concentration of arsenic copper, lead, nickel, and a PAH.

Wetland Sediment RI/FS sample ID: SPSE03 (Location
from Pond)
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Wetland Sediment (All Locations 0-0.5 ft bgs)

Bioassay Results

Location represents the high concentration of multiple

TABLE 4-2
Summary of Results from Wetland Sediment

Original Concentration Gradient 2010 Results

BERA Sample ID: EWSED07 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:
Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus
Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
Result: No statistically significant difference from reference locations.

2-Methylnaphthalene 0.00936 U 0.0053 L 0.000013 U
4,4-DDT 0.00498 U NA
Acenaphthene 0.016 L 0.009 M < 0.000012
Acenaphthylene 0.00746 U 0.0091 L 0.000032 J
Anthracene 0.033 L 0.027 M 0.000066

Arsenic 0.12 U 5.94 H 0.00063 J
Benzo(a)anthracene 0.199 L 0.09 M < 0.0000067
Benzo(a)pyrene 0.227 L 0.087 L < 0.000012
Benzo(g,h,i)perylene 0.209 M 0.1 M < 0.0000075
Chrysene 0.094 L 0.14 M < 0.0000088
Copper 27.6 M 30.7 H 0.00303
Dibenz(a,h)anthracene 0.00635 U 0.019 M < 0.0000065
Endrin Aldehyde 0.00579 U NA

Endrin Ketone 0.00527 U NA

Fluoranthene 0.176 L 0.26 M < 0.000012
Fluorene 0.015 L 0.016 M < 0.0000098
gamma-chlordane 0.00423 U NA
Indeno(1,2,3-cd)pyrene 0.408 M 0.1 M < 0.0000067
Lead 29.3 M 32.7 M 0.000184
Nickel 19.6 M 20.1 H 0.00917
Phenanthrene 0.135 M 0.15 H < 0.000013
Pyrene 0.188 M 0.19 M < 0.000009
Zinc 290 M 318 M 0.0599

Total Organic Carbon NA 23900
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 0
Grain Size NA See Table 4-5

BERA Sample ID: EWSED08 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:
Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
Result: No statistically significant difference from reference locations.

2-Methylnaphthalene 0.001 J L 0.0000083 U
4,4-DDT 0.0014 M 0.000003 J
Acenaphthene < 0.00088 < 0.000005
Acenaphthylene < 0.00069 < 0.0000039
Anthracene 0.001 J L < 0.0000041
Arsenic 2.92 L 0.00576 J
Benzo(a)anthracene 0.011 M < 0.000003
Benzo(a)pyrene 0.014 L < 0.0000049
Benzo(g,h,i)perylene 0.017 L < 0.0000033
Chrysene 0.017 L < 0.0000039
Copper 15.8 L 0.00137
Dibenz(a,h)anthracene 0.003 J L < 0.0000029
Endrin Aldehyde 0.00052 J L 0.0000026 J

Endrin Ketone < 0.00012 < 0.0000007
Fluoranthene 0.031 L < 0.000005
Fluorene 0.00092 J L < 0.0000044
gamma-chlordane < 0.00012 J 0.0000033 J
Indeno(1,2,3-cd)pyrene 0.019 L < 0.000003
Lead 19.8 L 0.00128 U
Nickel 16.3 L 0.0142
Phenanthrene 0.015 L < 0.0000057
Pyrene 0.027 L < 0.000004
Zinc 94.3 L 0.039

Total Organic Carbon NA 46800
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 6.375
Grain Size NA See Table 4-5

Location represents low to mid concentrations for the
PAHs and metals. Organochlorine pesticides were not
detected in this sample and are assumed not to be
present.Wetland Sediment RI/FS sample ID: 4WSED3

Location represents a reference/background location not
impacted by site activities, but has similar physical
attributes (e.g., grain size).

Wetland Sediment Reference Location near RI Sample
Location 3WSED6
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Wetland Sediment (All Locations 0-0.5 ft bgs)

Bioassay Results

Location represents the high concentration of multiple

TABLE 4-2
Summary of Results from Wetland Sediment

Original Concentration Gradient 2010 Results

BERA Sample ID: EWSED09 Sediment (mg/kg DW)

Pore Water

(mg/L) Bioassay:
Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus
Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata
Result: No statistically significant difference from reference locations.

2-Methylnaphthalene 0.00061 J L 0.000018 U
4,4-DDT 0.0016 M < 0.0000014 J
Acenaphthene < 0.00076 < 0.0000044
Acenaphthylene < 0.00059 < 0.0000034
Anthracene < 0.00058 < 0.0000036
Arsenic 2.58 L 0.00171 J
Benzo(a)anthracene 0.0024 J L < 0.0000026
Benzo(a)pyrene 0.0027 J L < 0.0000043
Benzo(g,h,i)perylene 0.0032 J L < 0.0000029
Chrysene 0.004 J L < 0.0000034
Copper 11.7 L 0.000761 U
Dibenz(a,h)anthracene < 0.0008 < 0.0000025
Endrin Aldehyde < 0.00012 < 0.0000033 J
Endrin Ketone < 0.000093 < 0.0000011
Fluoranthene 0.0055 L < 0.0000044
Fluorene < 0.00061 < 0.0000038
gamma-chlordane < 0.00023 J < 0.000016 J
Indeno(1,2,3-cd)pyrene 0.0032 J L < 0.0000026
Lead 17.4 L 0.000236 U
Nickel 16.5 L 0.00669
Phenanthrene 0.0024 J L < 0.000005
Pyrene 0.0044 J L < 0.0000035
Zinc 68.3 L 0.00124 U

Total Organic Carbon NA 11200
Acid Volatile Sulfide/Simultaneously Extracted Metals NA 0
Grain Size NA See Table 4-5

DW - dry weight
NA - not analyzed

Location represents a reference/background location not
impacted by site activities, but has similar physical
attributes (e.g., grain size).

Wetland Sediment Reference Location near RI Sample
Location 2WSED11
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Intracoastal Waterway Sediment (All Locations 0-0.5 ft bgs)

Bioassay Results

BERA Sample ID: EIWSED01 Sediment (mg/kg DW) Pore Water (mg/L) Bioassay:

Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

4,4-DDT 0.00332 H 0.00023 J L < 0.0000035 J Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata

Acenapthene 0.013 U 0.0071 M 0.000052 Result: No statistically significant difference from reference locations.

Benzo(a)anthracene 0.0133 U 0.03 L < 0.0000035

Chrysene 0.0145 L 0.046 L < 0.0000046

Dibenz(a,h)anthracene 0.0126 U 0.0046 L < 0.0000034

Fluoranthene 0.0309 L 0.12 M < 0.0000059

Fluorene 0.0129 U 0.019 0.000043

Hexachlorobenzene 0.0161 U NA < 0.00000035

Phenanthrene 0.0373 L 0.15 H 0.000031

Pyrene 0.0244 L 0.081 L < 0.0000047

Total Organic Carbon Not Available (NA) 4130

BERA Sample ID EIWSED02 Sediment (mg/kg DW) Pore Water (mg/L) Bioassay:

Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata

4,4-DDT 0.000575 L 0.0019 M < 0.00000098 J Result: No statistically significant difference from reference locations.

Acenapthene 0.0631 H 0.023 H 0.000037

Benzo(a)anthracene 0.395 H 0.24 H < 0.0000028

Chrysene 0.475 H 0.31 H < 0.0000037

Dibenz(a,h)anthracene 0.151 M 0.063 H < 0.0000027

Fluoranthene 0.804 H 0.52 H < 0.0000048

Fluorene 0.0406 H 0.02 H 0.000029

Hexachlorobenzene 0.0156 U NA < 0.00000031

Phenanthrene 0.508 M 0.24 H 0.000022 J

Pyrene 0.862 H 0.47 H < 0.0000038

Total Organic Carbon NA 7200

BERA Sample ID: EIWSED03 Sediment (mg/kg DW) Pore Water (mg/L) Bioassay:

Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata

Result: No statistically significant difference from reference locations.

4,4-DDT 0.0011 M 0.00032 J / 0.00089 J L < 0.0000013 J

Acenapthene 0.0176 U 0.0052 / 0.0022 J L 0.000024

Benzo(a)anthracene 0.018 U 0.052 / 0.048 M < 0.0000026

Chrysene 0.164 M 0.07 / 0.067 M < 0.0000034

Dibenz(a,h)anthracene 0.0694 L 0.015 / 0014 M < 0.0000025

Fluoranthene 0.231 M 0.12 / 0.094 M < 0.0000044

Fluorene 0.0173 U 0.0067 / 0.0032 J L 0.00002 J

Hexachlorobenzene 0.0217 U NA < 0.00000039

Phenanthrene 0.125 H 0.071 / 0.043 M 0.000012 J

Pyrene 0.285 M 0.1 / 0.11 M < 0.0000035

Total Organic Carbon NA 6320 / 6680

BERA Sample ID: EIWSED04 Sediment (mg/kg DW) Pore Water (mg/L) Bioassay:

Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata

Result: No statistically significant difference from reference locations.

4,4-DDT 0.000216 U NA < 0.00000076 J

Acenapthene 0.0239 L 0.0029 J L < 0.0000088

Benzo(a)anthracene 0.172 M 0.032 L < 0.0000052

Chrysene 0.197 M 0.054 L < 0.0000068

Dibenz(a,h)anthracene 0.235 H 0.0087 J L < 0.000005

Fluoranthene 0.124 M 0.074 L < 0.0000088

Fluorene 0.0277 M 0.0031 J L < 0.0000076

Hexachlorobenzene 0.0319 H < 0.0012 < 0.00000037

Phenanthrene 0.0645 L 0.028 L < 0.00001

Pyrene 0.134 M 0.073 L < 0.000007

Total Organic Carbon NA 5480

Location represents the high concentration of 1 PAH, the

mid concentration of chrysene, pyrene, fluoranthene, and

4,4'-DDT and the low concentration of

dibenz(a,h)anthracene. Note that hexachlorobenzene is

below detection limit and not expected to be present.

Intracoastal Waterway Sediment RI/FS

sample ID: IWSE04

Location represents the high concentration of 1 PAH and

hexachlorobenzene, the mid concentration of four PAHs

and the low concentration of acenaphthene and

phenanthrene.
Intracoastal Waterway Sediment RI/FS

sample ID: IWSE07

Location represents the high concentration of 4,4-DDT and

low concentrations of four PAHs. Note that

hexachlorobenzene is below detection limit and not

expected to be present.

Intracoastal Waterway Sediment RI/FS

Sample ID: IWSE-01

Location represents the high concentration of 6 PAHs, the

mid concentration of two other PAHs and the low

concentration of 4,4-DDT. Note that hexachlorobenzene is

below detection limit and not expected to be present.

Intracoastal Waterway Sediment RI/FS

sample ID: IWSE03

TABLE 4-3

Summary of Results from Intracoastal Waterway Sediment

Original Concentration Gradient (mg/kg DW) 2010 Results
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Intracoastal Waterway Sediment (All Locations 0-0.5 ft bgs)

Bioassay Results

TABLE 4-3

Summary of Results from Intracoastal Waterway Sediment

Original Concentration Gradient (mg/kg DW) 2010 Results

BERA Sample ID: EIWSED05 Sediment (mg/kg DW) Pore Water (mg/L) Bioassay:

Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata

Result: No statistically significant difference from reference locations.

4,4-DDT 0.000481 L 0.00029 J L < 0.0000013 J / < 0.0000016 J

Acenapthene 0.0155 U 0.0046 J L 0.000027 / 0.000031

Benzo(a)anthracene 0.0675 L 0.042 L < 0.0000034 / < 0.0000028

Chrysene 0.0717 L 0.059 L < 0.0000044 / < 0.0000036

Dibenz(a,h)anthracene 0.0151 U 0.01 M < 0.0000033 / < 0.0000027

Fluoranthene 0.158 M 0.1 M < 0.0000057 / < 0.0000047

Fluorene 0.0153 U 0.0045 J 0.000023 J / 0.000026

Hexachlorobenzene 0.0192 U NA < 0.00000037 / < 0.00000044

Phenanthrene 0.0756 L 0.051 L 0.000015 J / 0.000015 J

Pyrene 0.158 M 0.084 L < 0.0000045 / < 0.0000037

Total Organic Carbon NA 6820

BERA Sample ID: EIWSED06 Sediment (mg/kg DW) Pore Water (mg/L) Bioassay:

Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata

Result: No statistically significant difference from reference locations.

4,4-DDT < 0.00017 < 0.000001 J

Acenapthene < 0.0014 JL < 0.0000088

Benzo(a)anthracene < 0.0017 JL < 0.0000052

Chrysene 0.0019 JL L < 0.0000068

Dibenz(a,h)anthracene < 0.0015 JL < 0.000005

Fluoranthene 0.0019 JL L < 0.0000088

Fluorene < 0.0011 JL < 0.0000076

Hexachlorobenzene < 0.0012 JL < 0.00000039

Phenanthrene < 0.0014 JL < 0.00001

Pyrene 0.0025 JL L < 0.000007

Total Organic Carbon NA 6060

BERA Sample ID: EIWSED07 Sediment (mg/kg DW) Pore Water (mg/L) Bioassay:

Test Conducted: Amphipod - 28d Chronic, Leptocheirus plumulosus

Result: No statistically significant difference from reference locations.

Test Conducted: Polychaete - 28d Chronic, Neanthes arenaceodentata

Result: No statistically significant difference from reference locations.

4,4-DDT < 0.00017 < 0.00000058

Acenapthene < 0.0014 JL < 0.000026

Benzo(a)anthracene < 0.0017 JL < 0.000018

Chrysene < 0.0015 JL < 0.000028

Dibenz(a,h)anthracene < 0.0015 JL < 0.000017

Fluoranthene 0.0018 JL L < 0.00002

Fluorene < 0.0011 JL < 0.000027

Hexachlorobenzene < 0.0012 JL < 0.000022

Phenanthrene < 0.0014 JL < 0.000022

Pyrene 0.0018 JL L < 0.000019

Total Organic Carbon NA 5090

DW - dry weight

NA - not analyzed

No impacts above screening values were indicated in the

vicinity of this location during RI sampling.Intracoastal Waterway Reference Sediment

Sample located in Intracoastal Waterway

Background Area near RI Sample location

IWSE24

Location represents the mid concentration of pyrene and

fluoranthene and the low concentrations of three PAHs

and 4,4-DDT. Note that hexachlorobenzene is below

detection limit and not expected to be present.
Intracoastal Waterway Sediment RI/FS

sample ID: IWSE08

No impacts above screening values were indicated in the

vicinity of this location during RI sampling.Intracoastal Waterway Reference Sediment

Sample located in Intracoastal Waterway

Background Area near RI Sample location

IWSE22
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Sample IDs, Location and Analytes Original Selection Rationale Target COCs

Benchmarks

(mg/L) 2010 Results (mg/L) Bioassay Results

Surface Water

EWSW01

Acrolein 0.005 < 0.00096 / < 0.00096 Test Conducted: 96 hour (survival), Brine Shrimp (Artemia nauplii )

Copper 0.0036 0.00338 J / 0.00331

Result: Not toxic at 96 hr (80% survival).

EWSW02

Surface water reference sample location off-

site north of the North Area west of RI/FS

surface water sample locations

No impacts above screening values were indicated in the

vicinity of this location during RI sampling

EWSW03

Copper 0.0036 Pending Test Conducted: 96 hour (survival), Brine Shrimp (Artemia nauplii )

Result: Not toxic at 96 hr in 1st test (94% survival). Toxic at 96 hr in 3rd test.

EWSW04

Silver 0.00019 0.000011 J Test Conducted: 96 hour (survival), Brine Shrimp (Artemia nauplii )

Result: Not toxic at 96 hr (96% survival).

Surface water from the pond area with silver

concentrations greater than the benchmark

Dissolved silver concentration exceeds ecological

benchmark for water

Surface water location off-site north of the

North Area near RI/FS sample location

2WSW6

Dissolved copper concentration exceeds ecological

benchmark for water

TABLE 4-4

Summary of Results from Surface Water

Location Dry - Could not be sampled

Surface water location off-site north of the

North Area near RI/FS sample location

2WSW1

Dissolved copper and total acrolein concentrations exceed

ecological benchmarks for water
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EWSED01 EWSED02 EWSED03 EWSED04 EWSED05 EWSED06 EWSED07 EWSED08 EWSED09

8/12/2010 8/12/2010 8/13/2010 8/13/2010 8/12/2010 8/12/2010 8/13/2010 8/13/2010 8/13/2010

EWSED01 EWSED02 EWSED03 EWSED04 EWSED05 EWSED06 EWSED07 EWSED08 EWSED09

Description Units

Gravel, Fine % 3.49 5.66 7.73 2.19 2.64 0.87 3.68 12.1 2.31

Gravel, Medium % 2.52 53.7 47.9 0.57 0.34 18.7 0.16 12.7 1.97

Sand, Coarse % 2.82 1.77 3.01 3.18 4.49 0.41 3.76 3.92 0.54

Sand, Fine % 2.12 2.29 1.93 7.02 8.91 2.06 7.84 2.62 1.87

Sand, Medium % 1.8 1.15 1.75 2.98 4.93 0.27 3.47 1.93 0.4

Sand, Very Coarse % 5.58 2.91 4.83 2.88 2.83 0.67 5.02 8.04 1.35

Sand, Very Fine % 2.42 1.64 0.93 4.59 6.96 1.24 1.15 2.51 5.24

Silt % 61.6 13.7 29.2 81.4 38.7 21.6 39.8 44.3 40.4

Clay % 21.2 10.8 1.7 0.6 27.5 61.7 38.2 14.6 48.5

Location

Sample Date

Sample ID

Table 4-5

Summary of Sediment Grain Size Data
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EWSED01 EWSED02 EWSED03 EWSED04 EWSED05 EWSED06 EWSED07 EWSED08 EWSED09

8/12/2010 8/12/2010 8/13/2010 8/13/2010 8/12/2010 8/12/2010 8/13/2010 8/13/2010 8/13/2010

EWSED01 EWSED02 EWSED03 EWSED04 EWSED05 EWSED06 EWSED07 EWSED08 EWSED09

Analyte CAS No. Units

Acid-Volatile Sulfide 18496-25-8 uMole/g 0.018 J < 0.005 < 0.004 0.05 < 0.004 0.33 < 0.004 2.04 < 0.004

Cadmium, SEM 7440-43-9_SEM uMole/g < 0.0006 0.0007 0.0011 0.0012 < 0.0005 0.0019 0.0008 < 0.0008 < 0.0005

Copper, SEM 7440-50-8_SEM uMole/g 0.024 0.03 0.057 0.16 0.082 0.092 0.065 0.016 0.011

Lead, SEM 7439-92-1_SEM uMole/g 0.015 0.029 0.038 0.088 0.055 0.04 0.037 0.021 0.009

Nickel, SEM 7440-02-0_SEM uMole/g 0.015 0.03 0.012 0.016 0.011 0.019 0.015 0.028 0.005

Zinc, SEM 7440-66-6_SEM uMole/g 0.148 0.259 1.55 1.02 1.74 3.79 0.617 0.255 0.039

∑SEM 0.202 0.3487 1.6581 1.2852 1.888 3.9429 0.7348 0.32 0.064
AVS/∑SEM 0.089 0 0 0.039 0 0.084 0 6.375 0

AVS - acid volatile sulfides
SEM - simultaneously extracted metals

Table 4-6

Summary of Sediment AVS/SEM Data

Location

Sample Date

Sample ID
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Appendix A

Field Notes and Field Data Sheets
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.fr,._lq~ d lwr ?'e / (_ )I }.J) 



1-Jl( --/t) 

~~~j Jevr 
7 VDG VJ-4.{; 

79ft 
52.. 51 "'G 

r;9 10 
-:2. 7 97 
{.l'f 

(c..llecJcJ. I.J.~tt1 fC "f .£ wJLvOJ 

113~ cc~fl!{eJ ~ sw,~~~ 

6L1. /Jco f-1~-1 o 
Gt-<IJcv fl£;;t~4 
S~'!U/y 

1:2.. ~0 lei -f s,-fe 
-::r;_8. l cf~ ~ sr_,_.y;er 

f}~vet fil) If 1-o ctlv~ 
7rx, tC t y St:VfJ(t 

l'i/0- o/.rotpc?.J. Sl..,.,J?k. ott~+ 
(!Jfj 

{bOO /VIJ S/J A//IJPJ h4(,/ <1-
(lro: ~s(t-e of.f.(L-e 

Lt,lo:~.J..~J.. e~v.,1 . .._,_ ( i ~ ~ 

fc~ef.eJ J. [;hlj'/Jt'r;( ttl ( ..(cv·y/el 
tA.~ 5 ac.t'G4eol w t ~ t3to S t:{.X)Y~ 
.f £ /1) !l-J 03 

J7W JJIJ 41''J .!}'wr/€_.. v}/Cf;<t 
feci 4 x l:J 1 Over "'}1-v f de It 117' 





Gulfco SERA Field Sampling Data Sheet 
Soil Chemistry and Toxicity Samples 

Personnel: M ±! 6 .s Rz Date: a- 13-1 a 
Observers: f&a"f Jl,QN(V ( EA) Area: ~4-..~ ~~~i~eal 

/)\ ,i4.c.t l C~v ( £A-\ Sod ~'<-
I Sample Station Sample 

ID Sample 10 Time WPT 

IUA NA~ItB It£~ 

SaYnpte Statton Sample 
ID Sample 10 Time WPT 

1 Sample Station Sample 
10 Sample ID Time WPT 

E: 
N: 

E: 
N: 

Coordinates 
UTM Zone 15 

JJA 
Photo 10 

Sediment 
Depth (in) 

Coordinates Sed1ment 
UTM Zone J 5 Photo lD Depth (in) 

Coordinates 
UTM Zone IS 

. ______ ~ediment 

p~ . Depth (in) 

ISedimentChan~cteris~ 

1 Sample Statton Sample 
lD Sample to Time WPT 

E: 
N: 

Coordinates 
UTM Zone 15 

--------Sediment Characteristics :~ 

Benchmark Ecological Services, Inc. 

....Sediment 
Pl!,llt&-1 ,----- Depth (in) 

Page _Lof ~ 



Gulfco SERA Field Sampling Data Sheet 
Soil Chemistry and Toxicity Samples 

Personnel: Ntl f3S S B Date: 8-/b -I 0 
Observers: M" La fc / (.iy, Mv Area: Soil Samples 

I Sample Station Sample Coordinates 
10 Sample lD Time WPT UTM Zone IS Photo 10 

/II A NA 50). cG 15iS 
E: /VA AJ4 tVA N: 

Soil Characteristics: 

Soil Depth 
(in) 

!fiA 

~cou.•pn"e."llo /OAt . 
Jtel{ ./rove/~~ s/4,,./~.u '). shflol\ htAL £...-i J /c. I~ fe!U 
d, s -1,11~~ (A..I4. 'f~ 5 k~d IJOWI"' , 5+..." lt-u ""~~G/', 

A X I Lb, Aml.vr ( r.r .. ti\U, l lu, .P rti'illatl.t.~) 2 X I/. Jw. IY"J kv ( ft(2) I X I L-l'iul_;.,_ j./AJD ~1 P'l~~~{l 
1 Sample Statton Sample Coordinates 1 Soil Depth 

10 Sample lD Time WPT UTM Zone IS Photo ID (in) 

tJA S02 NA :x>;l. /52b IJ)c S02 
E: 2~f •·n s ~ "'" en 1 - ~ /lf 6,11 N: l' z..o66lf 6. ~ • v 

Sediment Characteristics: J. /1-
0 - I I ("' I·~}·+ l:vat../1 sr y ~' 
1- 61/l~~ (ed hrctuA ~ cfcy 

4,y (MS /f'IISO) r , I 

~ l , ~ 
1 Sample Statton , Sample Coordmates v 

1 Soil Depth 
JD Sample ID Time WPT UTM Zone 15 Photo 10 (in) 

IJA502 N A S02FD IS2~ tv Pr502 
E: 2.-, b't 1. 3 .. 8U 

6," N: _,2Dl,6'(b.f1 (0 
Sediment Characteristics: 

of Nit SCJ2 F. e 11 d~ttt4f..t-
t=: '2.."1 64Jt u.; 

~~ll!~~ II 72cJ {h n . lA 2. ~ 
Sample Statton Sample Coordinates If 1 Soil Depth 

ID Sample ro Time WPT UTM Zone IS I Photo lD (in) 

JJA C£L tJA-S03 /1£0 fJA':iJ3 
E: ~ _.., .,,,·/ 

tt?5- t17ct 
N: 3?o '' ~~ "~ bv• 

Sediment Charactetstih,} h stVd'y s~ I~ 
o- ''"~h . 5 (Q.JJ." 

1- <.J • i\c~ D(tUII\ rft!_ ~~ c/'o/ 
O,K/t!J~,.cl_ rcof C~""t:.l.r lJ .. b ,--,.c[,.. l.s ~A+- hro..vA ~cwly c I t.y .,-vtli 

dJ ) n''/ 
Comme.nts 

Benchmark Ecological Services, Inc. Page _)._ of _;;-



Gulfco BERA Field Sampling Data Sheet 
Soil Chemistry and Toxicity Samples B-1 b -1 0 

Pen;onnel' IJ~B l ~ Date 8 {1(;,...._/u¥ 
Observers: /Y1 t ~ lNJ J Area: Soil Samples 

·Sample Station Sample Coordinate 
m SamplelD Time WPT UTM Zone IS Photo ID 

1-)A SOS 
E: ~t. ]tJ" Sl. v 

18o-"t8tJ NP. )0~ lbt8 #AsoS N: ;zot6 ll1. 351> 
Soil Characteristics: 

t~s~+ ~rc( 0- 11o~~-c~ btQ)..-/l 

Vs +o 6,~<."' recl~lry ,~;;~· o y J+Y stet{ 

<..-k.l-to-> foc~~J ~l,cuo~Nf 4,ve// Orv )""';-I 
I Sample Stahon sample Coordinates 

ID SampleiD Time WPT UTMZone 15 Photo 10 

!J~SClt IJJAJ04 Jb3£ 
E: }.)6 .. IU "l"" 

1db-.. ICfU N: ]20,~B1 o~ 
I Sediment Characteristic~ J / / t ~ 

R../)"Ov' I 'f (;l 5r.e... Q.'lt/ · r()M ]L(f' tl~ 

o-Jr, 1 N:~ I,~Lt 5,~ s~ cf~ 
'Is -3 •fl jellot-' srwjy. .?k 1 • ~11. ta/J<,J I ;;..d.,, ( 

u"',L J t... ,., . .A '"- 1 · te, i~ ""~- t'.'-l /'Yf , J... 7 //l£t-.er 
I Sample Stauon Sample Coordinates 

ID Sample lD Time WPT UTM Zone IS Photo lD 

NI+S"O~ NA~o{; IIW ~lt!lJ£ 
E: ? 7(, -n I l J b 

tfCll- qq) N: Z.Of.(,'")(l H 'I 
Sediment Characteristics: b ~ /f 

Q-lll"(.~ krt (OUJA J .[I .._ 

1-b ,i<;~' dfl/'k hrof.L;h ~ s,// 

Ov ~;I 
1 Sample Statio'n Sample Coordinates 

ro Sample lD Time WPT UTM Z~ne IS Photo ID 

E: 
N: ~ 

Sediment Characteristics: .-

Comments 

Benchmark Ecological Services, Inc. 

Soil Depth 
(in) 

bJ/1 

I Soil Depth 
(i n) 

-~ -
i/l 

I Soil Depth 
(in) 

6,/\ 

!SOjl Depth 

--- (in) 

_.., 
Page J of ..d.__ 



Gulfco BERA Field Sampling Data Sheet 
Soil Chemistry and Toxicity Samples 

Personnel: AJ~ , 6..) ) f, Date: 8-f/ /Q 
Observers: Mrs ~ ~~ / {l,h/101) Area: Soil Samples 

Sample Station Sample Coordinates 
ID Sample 10 Time WPT UTM Zone IS Photo ID 

rvfl. rvA '>0783 0830 /VA E: IJA J/A 
N: 

Soil Depth 
(in) 

/ZIA 
son Cboracte'f:~: ;pfhd Bl<v- k 

Dts~rll~J. LUet~, ~ga-llon loiA.Gice+, sial~ (or s sltJ::{ f~l 
sl:qi\~J s-it:.f!,{ .JfX>o" f~,~l~sJ .Jfee/ /"'Z'~'fY" 

~X 
fi \ 

r L,h/ A,..tw,. (oru)J' Lll, .~ fi"(J~.ft,;.IA ? x 1/ .J... ... JJ.-t.. ,A/ ~.a) 1--r li ~ /'r. / 
1 :sample :stahon Sample I Coordinates 1 Soil Depth 

lD Sample 10 Time WPT UTM Zone IS Photo 10 (in) 

AJ/+)(I., AJA SO? UtVU fJA507 
E: 1. ,.., 6-~ 

oq 6 ... r.clf b 6//\ N: -?O""JIJ/., .ift;1 

!Sediment Characteristics: + h 5'/:#Jy c.l~ 0- I I ( £,., I s l-\ fi>;p/'1 

I 5 - {; 1/lc~ l3rc.U.11'\ cJcu; 

(t L,~ ,. : 1/eG.t!' ·ur~ 
ISa mJ)Ie Statton Sample Coordinates I Soil Depth 

lD Sample ID Time WPT UTM Zone IS Photo lD (in) 

tJ A- soe NA50b ~(3,1 AJA5oB 
E: 'l 7 7 lj lj I $ S" > 

1CJCf -((X) l N: 1ZO"~rJt:i*l.~ Ul/\ 

Sediment Characteristics: rJ k Jo t c-?.. ~ w # ~~/\ c ~ 
-;1.- b 1 i1ch r (.rl. bfOV.//1 cl~ 

()~.~ - -, Lob 6J UPcP.-k ·/, -~ 
1 Sample Stat1on Sample Coordinates 1 :SOli u epth 

lD Sample 10 Time WPT UTM Zone IS Photo 10 (in) 

A)Jt :v1 NAY'Jct /a:Jl. )JJtg)-t 
E: l77 s .J ~ 

N: 20?16t . >;tt I (X) 2 - 1 txJ' t 6 ;-;., 
Sediment C haracteristics: Jc 

0 
~ 

()- '-/1 , L~ dw rCAJJ/1 <.. ~ 
l.f-b~A.t~ reel.. lor~~/\ c(~ 

L,.Jh. (I j, I lf?4 .,_~:/I ;y.. l>~ ~!.,. 
C~nts ~ _$"L. pl'~ci 01\ B-f) .. ,/o 1\':- tit s 0 7 I f.} MO~ J J.l A so [/-JVCl. 

J ()Jr~f. ~} ColLL/l!' ~;4 o (\ 8 -18-10 - /4 ~~ coolu- Qrn~~( 
/{) l " .A.. 

li 



Gulfco BERA Field Sampling Data Sheet 
Soil Chemistry and Toxicity Samples 

Personnel: 

Observers: 
~ ~/ Date: B~n~~v 

kC\t f J o M_~, "" L k Area: Soil Samples 

[1\1C.l~e l ~(J~I\() u 
Sample Station Sample Coordinates 

ID Sample ID Time WPT UTM Zone IS Photo 10 

f'i{t IJ f\ :t:>l~ 0825 /lA 
E: .u,4 P4 t:J·lV /IJ~ N: 

Soil Characteristics: 

~~ LA. f 1\i\ J- (31().1) k. s 
(J f;t/tJ_ (;UU~ J / roi.;U -<:: / , 1-. ga.lloA tv b.-f 

fr1:,3-o 
':4 

Sample station Sample Coordinates 
ID Sample ID Time WPT UTM Zone IS Photo 10 

JJA ~ol tJA c:o7 OiUd J)A SOI 
E: ~ -n v?:f 60~ 

N: zo) Ill,_ •tct 'Z... }0~2 
Sediment Characteristics: pt.: 

~~I .:l~scr,· iS""' O/\ po.s~ 
,..., 

4o}S 

,. (""""' '1~ l-tv 
1 sample StatiOn Sample Coordinates 

JD Sample ID Time WPT UTM Zone IS Photo ID 

/Jfr 5Cfo rvA ~6 o-1s tvA5uB E: l. 77 t, 7 ·~.} l.. pA N: . ., 0 ,, J i'. z 1 
Sediment Characteristics: 4 S,~ l (_ l...e 5JCf• I I t<YI 0/l p:t5e, c.;oJs 

1 Sample Stat1on Sample Coordinates 
ID Sample ID Time WPT UTM Zone IS Photo 10 

{VA XFl JJ/+50~t O(X3 tv A-X>C1 
E: 'l"'17 ) ...,() ..,., 

,uA N: 3'2.0 "} Jbt . ].J ·/ 

Sediment Characteristics: d ~ ,.. _, e 5' oi ... 0~ f~ Y.of: ~ 

Comments f?eSG.""'f leA s...f.eckoA ~ .... ~t'JOl.e.J 0/\ (JJ 4 oJ.' 5 

Benchmark Ecological Serv1ces, Inc. 

SoiJ Depth 
(in) 

,Uk 

SOil Depth 
(in) 

6/"'t 

SOil Depth 
(in) 

~'" 

[Soil Depth 
(in) 

6,/1 

Page ~ of ~ 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: 1\Jf.S BS R2 Date: 8-/'b -tO 
Observers: AJo,... t.. Area: Marsh Sediment 

I Sample Station Sample Coordinates Water Sediment 
10 Sample 10 Time WPT UTM Zone IS Depth (in ) Photo lD Deptb (in) 

I Et.J.h&:lln t; ~UI.>G(b( lt2.C/ 
E: z 7 b r ~ ., a &t. 

Alit t?l1411 6ill Ew.sbUJS' N: ?W l:.C/ 7'>.CJit. 
Sediment Characteristics: 

lr S vf IYo..v~ 5 a.rJ.., 6-' , 1\Ch 

1- b ,~ch rJ.f#-t 6tOt.V~" r~ c..fcy 

D(ll sel,~ /Ah ovte~ lviA.~ L'.A_L 
Sample'Stat1on sample Coordinates Water Se<11ment 

10 Sample 10 Time WPT UTM Zone IS Depth (in) Photo ID Depth (in) 

r::ws~/Jol, 1217 
E: '2 71U 'i 1 2~J 

).J /t 6t/t r;wScfJ~ fiulGfJIX N: J'Z.o GG 8'·'1. ~Bt' Cl2tr925' 
!Sediment Cb!.racteristie:s: I Lvt / 

D- 0. -:J ln(l-. 15 1r~ <.. ~ _ 

0) ~ 6.~~ ltt,t.,~ l,,w.,., cl4y ~~" r~d frlo-tflu 

No Ov"tr/v,~"< ~VIt/-r__; /sq.:t;.. J / ~ /1-ln, ·1 /--/ ~~- nb f ~~r/ 
Sample Stahon Sample Coordinates Water Sediment 

ID Sa mple lD Time WPT UTM Zone IS Depth (in) Photo lD Depth {in) 

(']).( 
E: 27l. 8 ~J lb] 

6,, r:w; ~tb a Ew>fm l tWSefX) I N: Jz.o ( } ]'J • 0?4 }JA f2t '/2tr 
!Sediment Characteristics: fl-.t. k iJ(t;e~~'( c ~ -11.;_ s.vk.e_ OrJt\.'"" fa..y.v o.., JW c.e,.. 

o..- o. S'fJ.JrJ, ne c leur .} s I If -
o. 5 lo (,,".~ 5'~ f""e c.l4y .J- s,/f.. 
s,J -""b)(, sa+t.ua_.f-tj 6" ~ \I.J/'rk.L~ 

1 Sam pie Stat1on Sample Coordinates Water Sediment 
ID Sample JD Time WPT UTM Zone IS Depth (in) Photo ID Depth (in) 

/lJA ~().J\/3~ 
f 'fW 

IJA 
E: AJ!t fl/lt # A .#If ~~IJ N: 

!Sediment Characteristics: w 
t;'t!l).~/"1; er~ Ia.- feu .r fe~f !10<-Ve ( J r~,; {PJf ,,{.«- I 

~ct I' ~ ' r '\ - 0 .f1fed ~ rpcc11 , s let,,. /(IJ .rftd 111 r.xV" 1 u ' · ~ 

Comm~ J rtb proceSS frx.. t ~.:c. cJ. a..;,a ty~; f J t0¥1t .-f't 

Benchmark Ecological Services, Inc 

1-eJ!t~ 

I 
Page ~ of J.k_ 
O,t;·IV 
()~f.AAV 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 'if B S 1 R 2 Date: 8-/2-f() 

01€ Area: Marsh Sediment 

Personnel: 

Observers: 

Sample Station 
ID Sample ID 

Sediment Characteristics: 

Sample 
Time WPT 

Coordinates 
UTM Zone IS 

E: L 7b bll Ju ') 

N: 1'2otBo :; 626 

Water Sediment 
Depth (in) Photo lD Depth (in) 

Ch,p ll G0-4e oJ. Ef.P s £ {)yz_ 

1 sample Station 
10 Sample 10 

J; 
Sample 
Time 

Coordinates Water " Sediment 
WPT UTM Zone 15 Depth (in) Photo lD Deptb (in) 

Sample Station Sample Coordinates Water' ~ent 

10 Sample lD Time WPT UTM Zone 15 Depth (in) P~ Depth (in) 

Sediment Characteristics: 

Sample Stat1on Sample 
10 Sample 10 Time 

Sediment Characteristics: 

Comments ---

Benchmark Ecological Services, Inc. 

___ v---E: 
N: 

Coordinates 
WPT UTM Zone 15 

E: 
N: 

Water Se~hl 

Depth (in) Photo ID Kepth (in) 

:2. 

Page !X. of 1i_ 
e-- nw 
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Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: IJIJ 8 2 (3 S Date: 8 ..-13 -{ 0 
Observers: W 4 f TioiYttU Area: Marsh Sediment 

Sample tation Sample Coordinates Water 
10 Sample lD Time WPT UTM Zone 15 Depth (in) 

E: l. J6 l 1:1'-t 

~UJ>€~ Et.Os~Pot\ OB~3 fwseoo~ N: "?LObi z~. ?J' 
Sediment Characteristics: 

o- J,-1) cA. 
/- br/J~h. 

Sample lD 

Sediment Characteristiq: 
0-6,1\C~ 

]tif?J -

1 r5"'-+ bro~A 
f ·~ 4f ~ray 

So, I ,. ~ 
WPT 

ott)1-

Benchmark Ecological Services, Inc. 

Sb../14 .r> II 
So.~y d~ 

cfr 
Coordinates ater 

UTM Zone15 Depth (in) 
E: "L""Jl> b ? 2 

Po Oo&~t~ ~ 

Photo 10 

qsz..qsq 

tt5S:'f 

f/1 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: fJ~ 135 , 52. Date: fJ-r3-IU 
Observers: {).tll6f~M4J Area: Marsh Sediment 

f;ticJv.t/~v 
Sample Station Sample Coordinates Water 

lD Sample 10 Time WPT UTM Zone 15 Depth (in) Photo lD 

cl,l.I;CIX> 1 El,uS/E0('}1 ~~~~ E"ui.S,; a> 7 
E: 27 b 9 I 'f ~8~ 

IJA q 6>-ttlil N: 7U> f.t'/ 1 lO I 

Sediment 
Depth (in) 

6,;, 
Sediment Characteristics: Oy~ rhel/ f 

0-1.,~ Bteu:.lc.. o'5ct11;" Is/If., c.la.y J, N-~ f /v;~~. e. r ocb ]_..-6 .~ RttL hr~/\ C ~ 
1 /1 s~ le ~~ct. 

5&1.~ .st:.f u,.--1_/ 41f J,~_; s-r~,.L..,s> 
I Sample Stat1on Sa mple Coordinates Water 

~ 
~1ment 

10 Sample 10 Time WPT UTM Zone IS Depth (in) Depth (in) 

~ E: ~ N: -Sediment Characteristics~ 

/ 
I Sample Stat1on Sample Coordinates water ~ Sedtment 

ID Sample 10 Time WPT UTM Zone 15 Dep~ Photo ID Depth (in) 

E: 

~ 
~--""'" 

N: 
Sediment Characteristics: 

i Sample Stahon Sample Coordinates 

~ 
__..- Sed1ment 

10 Sample ID Time WPT UTM Zone 15 D Photo ID Depth (in) 

E: 
~ N: 

Sediment Characteristics: 

Comments <;ary(t colLJ-~ kOr c~e"":<- et..l ~~J i • { ..fo ~it l'+y f-4tJ-

Benchmark Ecological Services, Inc 

y 

Page~ of __ 
S-J:YU) 
~ 
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Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: NH (3S Dale: fJ.= .2. ?-/ 0 
Observers: ~'1 ~ <aer [ (~o&/ Area: Marsh Sedimenl 

k.o.if-ly/1 fVtcurlhiv E 
Sample Station Sample Coordinates Water 

10 Sample 10 Time WPT UTM Zone 15 Depth (in) Photo LD 

JJA 
E: 

/tt ;VA- /11'4 tiiJ5£0DI ftiefl {)';]?£) AlA N: 
Sediment Characteristics: 

Sediment 
Depth (in) 

#A 

( £Cf>{,A.t;o~J 81~k 
'>yoli~ 1 ft1 ~I bo .. cfc-cf 1 i>' ()<.V I 

s/CAl~ l~il s ke.l SJ"'~ 

d.u~r ~ ~1-4,~ , cfAfrt~14t, i o..r 

~ample Statton ~ample Coordinates Water Sedtment 
10 Sample 10 Time WPT UTM Zone IS Depth (in) Photo ID Depth (in) 

~ws~~1ftv 0133 
E: 1....,t> a .. J tl.J 

tVA- IOS3-
6,~ HuSf(JOI ~'>€1JOI· N: Jzo6nJ .01z. •O>'{ 

Sediment Characteristics: ~ 

SEtllM.wt' d.escrip ~ t) .A. P5 I "1- lb 
) 

~&l~~J tvr.o l""o/J.f., ~) .JtYiwfaft'/A 
1 Sample Statton Sample Coordinates Water Sedtment 

10 Sample 10 T ime WPT UTM Zone IS Depth (in) P~m Depth (in) 

E: v--N: ......... 
!Sediment Characteristics: 

!Sample Station Sample Coordinates Water ~edtment 

10 Sample 10 Time WPT UTM Zone IS Depth (in) Photo 10 Depth (in) 

E: ~ N: __., 
Sediment Characteristics: 

I 
Comments 5;0ftYJ(V I' of- pruce s:.rec( Or tV1Q ~2eo( ""' 

Benchmark Ecological Services, Inc. Page _s:f /6 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: 

Observers: 
~~ ~ ~ 6 Date: 8-:2//-1 () 
_ tJ /1 /11 Cotfl'\ ft.fc Area: Marsh Sediment 

I 

Sample Stat ion Sample Coordinates Water Sediment 
ID Sample ID Time WPT UTM Zone IS Depth (in) Photo lD Depth (in) 

if?UJSG !»{ 6 UJ_;E_IXN._ 0855 f!W>E{»./ 
E: '2 7~.t1. \ 8 bl J 

#A #4 61~ N: 3l.Dbb ').fl, .>I b 
Sediment Characterist~ cJ fro 

$ed..ftl\ e,JC,rlf /1 01\ ~f./ 3 <'[ 1.1 
~J,f!\,J read.'¥ 
or p - :z. 6 3 C(""" ,-eft fJ 3D. 8 °G 

AUS /JE!Y1 A~fv~j prt 6,65 
1 Sample Stahon Sample Coordinates Water Sediment 

JO Sample 10 Time WPT UTM Zone IS Depth (in) Photo ID Depth (in) 

f:UJS€.001 0430 
E: Z 7~ 'Ill.( ,qlf-, 

~ ~=~~ 
101:.4 6,/\. ~seDo7 El,u5£{(}) N: 1ZIJ6641 bOt ,o,., 

Sediment Characteristics:d c1e J<.. r 1 f)o. /\ o " pa. 'J e 
'i f £ Z.'f-10~ 

<;ecJ.\~ 0 I ~ 

Se:.~;..J r<e:.d'JJ - Jt.Jt or p - ,_ ( {.. 2 ,. It ~"'P 

pH 6.80 A us /S'&~ A/l4l~rJ. ·J: 
Sample Statton Sample Coordinates Water Sed1ment 

JO Sample lD Time WPT UTM Zone JS Depth (in) Photo lD Depth (in) 

E: 2 "77 OVV "~' II/A 
10'> b 

-b;/1 EuJ$fL>01 I E().)~tr/3 {)'(l( t( £w5faJ3 N: 7zoi.,6o rYt /-o II 0 I 

Sediment Charac~istic~ Jes ~ 3 oJ I b ct' 1132. 
$ ,;.... Cr rp Oll (JASe _ 

SJ.l~ f?aJ,;..y 
orr tJ It -tt~ 12 'tc_, A us;tL,fl fl-t IJ/r~ so~ I Is ~0 d.,(/ lo a>l/~t..f ..flut:.recdnY:.s 

sample :stat1on sample , 
Coordinates Wllter Sediment 

10 Sample lD Time WPT UTM Zone IS Deptb (in) Photo ID Depth (in) 

E: '2. J 7 vI 3 ~ ) J ,tOl.-

6 '" fwSfO~ ful5~/)()b dlS7 f(}.ISc /X)C N: 'l z.u 66 91, --.:&.> PA ItO'{ 

Sediment Char!;;;I;~ descr 'f.fral\ o.., fOvJt... I oJ J.k 
5eJ.,~ RroJtiv?J 

'31 . 7 c<-Orp 1/t;.(~V +~. 
pi{ 7t~ 

Comments 

Benchmark Ecological Services, Inc. Page b of /6 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: (IJ({ . (3S Sf3 Date: 8-2(.{ -/0 
Ka~} { }' 11 /YlcCcr I"\.'; c.. I= Area: Marsh Sediment Observers: 

Sample Station Sample Coordinates Water 
lD Sample ID Time WPT UTM Zone IS Depth (in) Photo ID 

E: 771. ENI· Jc> tiA 110)-
I ~ WSG' ()02. 1Ew5EIJ02. ;Oot; 6w5EtXn .. N: ] z.t:»JIOJ ._f._-zJ~ Ill I 

Sediment CharacteristicsJ ~ ~ 2. 

"' Jb 
5ed,;,.. cleJ ~,,..,- c~" 0/1 ~5e.. ____.. -

~ eJ(iyo. ~ f?~clfJ'-' 
I 0. 2 1"-1./ p fc:t 6. 4] or P 

Sediment 
Depth (in) 

6 ,.1'1 

k¥ >I il cc, IJtJ sev~c.e M •• ~A./.,r A us IS eM ~~ ~Ju 
I Sample Station :sample Coordinates water SM1ment 

ID Sample lD Time WPT UTM Zone IS Depth (in) Photo lD Depth (in) 

E:"'Z.76g .. J 16:1 

/VA 
(f I L-

6,-'\ 61i5fOOl l cw~tiJOi /021 ~;e(l)l N: J?D£7?7 u?z.. _Lll'f 

Sediment Ch~f''":',f d.esu rp..f•"l" o .. " ('0-Se, l oJ A eJ, ('f'\ 

5af,Pt~ ~J 
Or fl - I 8 0 r" ll P-11 b 8( 

·r f.lvtf' • >o. 6 oc.. AVS /)e/Yt 4,/J I~;J.J 
I Sample Statton Sample Coordinates water ' Sedtment 

ID Sample ID Time WPT UTM Zone IS Depth (in) Photo 10 Depth (in) 

E: 2 ?f. 710 BV'7 
iJA 

llt5- 6,/\ £wseoott e wstoo'i 103 2. £w~IXJ1 N: 120'-7 23. /3V ltl.O 

Sediment Characteristics: cJ. ~ 3 of JL ~cdc ;...,t...Jt ~ sc f • j'l:.rt 0 ~ (J().f{!, 
$J,~ r<.Jl~ 
le""f'. 37. 3 "L 6, p 8o. c; lkJJ 

A:; S I S£t1111.1D /,.d;.r l)t-l 6 £~8 
: Slfmple Station Sample Coordinates water Sediment 

10 Sample LD Time WPT UTM Zone IS Depth (in) Photo lD Depth (in) 
E: L "Jf::> 6 J 7 .!~ 5 

JJA 
liZ. I -

6~ tlJJSF()Ot 1.-LU)E()O ~ /{Y(L l£un€1JOO N: Jt..o "1: · 01<f (IJ.l.. 

Sedjment Cha-;;J~ k p-h 3od lb ~ ; Crl ~ll t}f\. ~e, 
S"ed~ed- P.tod,(}J N 6 q( orp IO.b fh f 

AU5 !S~fi14/yJ(J -1-el'vf) 3(.7 t., 
Comments 

Benchmark Ecological Services, Inc. 

/ 
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Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel. 

tJ ~ /!~ n S 9&nu•t•l /<: ~:: M~:;.c::.~.~ Observers: 

Sample Station Sample Coordinates Water 
lD Sample £D Time WPT UTM Zone 15 Depth (in) Photo lD 

t'lPSE1.1 rx loS'( 
E: 27b ~ ~1-6 

,AlA 
/I ;1.3 

fEu./)£3 ()IX £/»)£/X$ N: 7J.O (,(/]tj10{2. 1130 
Sediment Characteristics: f vpv 

(J~se, / o ~ <;tdrMM d.~scryo ~11 0"' 

SeJINlrJ Rr:Jr~ 
pH. 6.23 Drf b 3 '( 1\1 (/ 

Sediment 
Depth (in) 

6/.-1 

~p "31 B'c, AUS /c;et11 ~~nlu ~ 
~ample ~tattoo ~ample Coordinates Water SetJtment 

ID Sample 10 Time WPT UTM Zone IS Depth (in) Photo).~>' ' l>epth (in) 

E: 

~ 
v 

N: 
Sediment Characteristics: 

1 Sample Statton Sample Coordinates water 
1-p;oto LD 

~e<Jtment 

10 Sample lD Time WPT UTM Zone IS D~ Depth (io) 

E: 
~ N: 

Sediment Characteristics: 

~ 
~ample ~tattoo ~ample Coordinates 

~~ 
Sediment 

lD Sample lD Time WPT UTM Zone 15 n) Photo lD Depth (in) 

E: 

~ N: 

SedimeniCha,..ete<is~ 

Comments AV.S /S(fY\ !JlA..tvfJf~} WY~ c:o fec:f'IG( LA.ft~ . ~ c, J... ci,G../"1 ~ ler 
fo{yco.~.,"'~ core- r:!:{, 6~A.~ -lo_ L'N-lft '"e/:[/'5 . J::: c. 'f l/l( L cor e.. 

+r;~~J :";!,~./~ L,~ • £.. { ~OvvJ~ I;'\ ~ •·~) WJ (}U a.....c.l 
~r ~l}u · A (.L L'b hlUIJfJ 

I 

Benchmark Ecological Services, Inc. Page -B- of /6 



Personnel: 

Observers: 

I Sample Station 
ID 

6.u jEI)OfJfW 

Gulfco SERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

t...Hf ~5 B 2_ I k" o/ ft./, ({ Date: B.- '2 5"- ro 
ka,- lyo ,t11 LCcrtt!:~c.k Area: Marsh Sediment 

Sample Coordinate Water 
Sample ID Time WPT UTM Zone IS Depth (io) Photo ID 

13\7 
E: 2 '' f> ~/ L't:;, AlA #II-l£w l£ an fl f'W IG"r.v.sttl'b N: 3z.o" 2 .OI'i 

Sediment 
Depth (in) 

{;,;, 
Sediment Characteristics: oh 

S"tJ,oi\.J ,./_ t>S.:C/1(.1 )'! O.A Po..5(.., 3 oJ. Jb_ F.1 1-<>d. 3)(-*/~ 
~c.l.:e~ CL~, h 5 ctl tit..w': ~("'J.J re 1,.;J ~~I~ orp 1402 ~ fXY (_ ~~ sev..J'71ej 

~t,;r "32. 2 °v ~,./- ./1J; htu.J e.. 
(}, t;.4' 

I Samf>le Statton Sample Coordinates water Sed1ment 
ID Sample ill Time WPT UTM Zone IS Depth (in) Photo ID Depth (in) 

l.f.·2>-fiJ o4t! ~ 11..3() JIA E: NA ;t!A filA- /4 :.. .. /'1 ""-' l>u.-, l t";iJ.NtJl.~ N: 
Sediment Cha£?;istics: J b{ A 

v..•P~"' M ' Sy/'l;,~e, I .£fk $kA(ell rleel {h!Joer1 lo':j~fj c.e;;!;:"~e J'Vi 
J-/a.,-;..les~ Jt~t I ~ , dt .1 ,I{ 1/J"t 

I Sample Stauon sample Coordinates water 

~ 
J.;-Sed1ment 

lD Sample ID Time WPT UTM Zone 15 Depth (in) Depth (in) 

E: v--N: ...... 
Sediment Characteristics: 

I Sample Station Sample Coordinates water 
~~;D 

Sedtment 
10 Sample 10 Time WPT UTM Zone 15 Depth (!.!1)- Depth (in) 

E: 
~ 

........-
N: 

Sediment Characteristics: 

Comments 

Benchmark Ecological Services, Inc. Page g_ of J..b. 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: 1 i ${3 Oat., 8-26-1() 
£4;_ 17/1 J!c(n CM lc,k Area: Marsh Sediment Observers: 

Sample Station Sample 
lD Sample lD Time 

psample Statson 
ID Sample JD 

Sample 
Time 

WPT 

WPT 

Coordinates 
UTM Zone IS 

Water Sediment 
Deplh (in) Photo ID Depth (in) 

Coordinates Water Sed1ment 
UTM Zone IS Depth (in) Photo ID Depth (in) 

E: l.. '?b ~I I . iO( 1 
GtlJ>f()ot &IJ.J-£oo'-fW 08l3 e()J~(J()~ N: Jzo 'eoJ ta #A IJA- oi" 

Sediment C haracteristics: 1 :... ....., J.. f~b C:::.fl I '? v r 1/c. _ )tJ.,,...~+ de.!Uif'"W1'1 0/'1 J'tVf!.- A 0 IL · (~o-r ...Y'- ::it< o.., 
5ed.t~~ fJ.&J.,~ .,. 't,, .... c_/c<.,t--J oJ r ~ 
orp _. 'J.I'] 8 ~I/ .J.e,.._,(J. 'l 7 ) ~ ('I<Xelfruf)"Ot€,; 

p~ 6 B~· IAA~ 4 t~~ re,~ I -v 
Sample Statton Sample Coordinates Water Sed1ment 

ID Sample lD Time WPT UTM Zone 15 Depth (in) Photo ID Depth (in) 

1 Sample stat1on 
lD Sample 10 

Sediment Characteristics: 

Comments 

Sample 
Time 

Benchmark Ecological Services, Inc. 

WPT 

E: 
N: 

Coordinates 
UTM Zone IS 

Water 
Depth (in) 

Sediment 
Pb_g!o..lQ Depth (in) 

Page _}j)_ of 1£_ 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: ~H fJS S C Date: g ... 2?-lu 

Observers: kc,, f/yr /1 /}'({or"" /c Area: Marsh Sediment 

Sample Station Sample Coordinates Water 
ID Sample lD Time WPT UTM Zone 15 Depth (in) Photo lD 

/.lA (£a) ;VA E: #4 J11A- ;f/A-l~oJ5€ll?IIPWrt N: 
Sediment Characteristics: 

Sediment 
Depth (in) 

;II A 

'f.yyui (1 fl'\tft f (S I 1\A k .Sy/'i"\~e, 1 J, -;J..~r 1 Ce1./.rr£u.fe 1~ ·k+ r/~ 1~ lt>J sftt. ( S(XXJ!o I 
,)'I.L I , 

s--k.t~~~ ,r.}et.,/ 1\"t )(V 

1 

Sample Station Sample Coordinates Water Sediment 
ID Sample ID Time WPT UTMZone IS Depth (in) Photo ID Depth (in) 

·""'" E: 27 6 Cj I 8 bl3 w -~<-

ORlJ~ ~ jVA 6,, 1£{. ~· •'N.. , I t-C fl · b.v>eiJ()f N: 7Z...ll 6{,/.A 111 
Sediment C):1.aracteristics: 

( f,~ JeJ c,ptit/\ o"' fA~e3~f .lQ 
S"a/,;...c...A ~1.""11 

1€""'1' J..). q "(., or p 1 OJ o ""v 
ffxe. ( lJ~-b II)~ 7of 

1 sample statJoo Sample Coordinates Water Sediment 
lD Sample 1D Time WPT UTM Zone IS Depth (in) ~htff'om Depth (in) 

E: .----
N: -----Sediment Characteristics: 

~ 
1 Sample stat1on Sample Coordinates Water Sed1ment 

ID Sample ID Time WPT UTM Zone IS ~in) Photo 10 Depth (in) 

E: 
~ N: 

Sediment Characteristjcs: 

~ 
Comments 

Benchmark Ecological Services. Inc. Page J.L of / L 



Personnel : 

Observers: 

Sample Station 
ID 

vA 

Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

~ ~ ~Q Date 8- f,R- ID 
_ , ~ {t _ , M (p-,.,. 'ic. k Area: Marsh Sediment • 

Sample Coordinates Water 
Sample lD Time WPT UTM Zone 15 Depth (in) Photo ID 

'F.. (JJ"f oo ...,ft;JCf #A 
E: PA- ,/VA /J4 07-IU N: 

Sediment Characteristics: 

Sediment 
Depth (in) 

1/Jf 

f1u.;p~ b~L b k r- -£- i s.h,"t\b> J4u.lsrxo111 syr,7-t;e,J;-/J.,<r, we.~,~ 1-t.eJf 

s ~eel sl-.ovd (!A fri~t- ] o.r 1 j,j fi !kcl ~~ 
Sample Stat1oo Sample Coordinates Water Se<hmeot 

ID Sample lD Time WPT UTM Zone IS Depth (in) Photo ID Depth (in) 

.·oeo6 
E: l?E>l\1'-'. '18'1 

/lA: AlA 6,.' e<»~-r 1 CJ t;{ 7fW fu '! fJ(n N: '?W f:hl/1 OOl 
Sed iment Charactristics:.f ol-e~CJ,.jl'"iull I, ~J. 0 '\ ('~5G 1..{ oJ_f£_ c)a.Jec).. 8-t? 10 

..> r' /'"' t, 

)ecll~ (. MI~J 
f'd I.,[ J K S" ~ « lfv" "'"" l:r k o J or p 2_5'). 7 I'V\ t1 .Je,..fl 7..0 q 't 
Std,ir- lor f'tOUJ'.!IAf 

r/tt (, 16 
1 Satnple Stat100 Sample Coordinates Water 

~ 
Sediment 

ID Sample ID Time WPT UTM Zone IS Depth (i!!). Depth (in) 

E: ~ 
N: ~ 

Sediment Characteristics: 

Sample Stat1on Sample Coordinates Water Sed1ment 
10 Sample 10 Time WPT UTM Zone IS D_9th"(io) Photo rn Depth (in) 

E: /" N: 
Sediment Characteristics: 

Comments 

Benchmark Ecological Servtces, Inc. Page /2.. of / b 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: 8-) (- /0 Date: 8.., S /-( () 
Observers: N H 5 C Area: Marsh Sediment 

Sample Station 
ID Sample lD 

Sample 
Time 

Sample stat1on sample 
ID Sample lD Time 

1 Sample Stat1on 
1D Sample ID 

Sediment Characteristics: 

Sample 
Time 

Sample Statton Sample 
ID Sample ID Time 

Sediment Characteristics: 

Comments 

Benchmark Ecological Services, Inc. 

WPT 

WPT 

Coordinates 
UTM Zone IS 

IJA 

Water 
Depth (in) Photo ID 

Sediment 
Depth (in) 

J Cif 1 .l'yr J"'Se 1 /, /1~ 1 6ttrl4d 
..r4ovt, ( 

Coordinates 
UTM Zone IS 

Water Sed1ment 
Depth (in) Photo lD Depth (in) 

E: t..7?o t J ->J I 
Itt-- sf(J;6 N: "? -o ~ e"' Sf~>" b '"" 

WPT 

E: 
N: 

WPT 

E: 
N: 

Coordinates 
UTM Zone IS 

Coordinates 
UTM Zone IS 

Water 
Depth (inl.~ lD 

Sediment 
Depth (in) 

1 W~ Sediment 
~h (in) Photo lD Depth (in) 

Page Jl. of / h 



Gulfco SERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: C) B tJ 1-\ Date: q -q -/U 
Observers: ___ __.L;(Jw.;t)~I'I..:..;P..._. ______ _ Area: Marsh Sediment 

Sample Station 
10 Sample m 

Sample Statton 
10 

I 'Sample Slat1oo 

Sample lD 

10 Sample lD 

Sediment Characteristics: 

sample stat1on 
LD Sample lD 

Sediment Characteristics: 

Comments 

Sample 
Time 

Sample 
Time 

Sample 
Time 

Sample 
Time 

Benchmark Ecological Services, Inc. 

WPT 

WPT 

WPT 

WPT 

E: 
N: 

Coordinates 
UTM Zone 15 

JJA 

Water Sediment 
Depth (in) Photo ID Depth (in) 

J, t~t. ~ / slo.,, I&J I-k , I r-~vel, Jy/'1•1<;,(., 

( VJ{(Iit 

E: 
N: 

E: 
N: 

Coordinates 
UTM Zone 15 

Coordinates 
UTM Zone 15 

Coordinates 
UTM Zone 15 

Water Sediment 
Depth (in) Photo ID Depth (in) 

Water I ~ 
Deptb j!Jl} ~""Photo ID 

water 
Depth (in), ~to ID 

Sediment 
Depth (in) 

Sed1ment 
Depth (in) 

Page )!j_ of~ 



Gulfco BERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel : ~·H TQ Date: q-JV-10 
I 

Observers: f]ol'l ~ Area: Marsh Sediment 

Sample Station Sample Coordinates Water 
10 Sample lD Time WPT UTM Zone IS Depth (in) Photo lD 

IJA on E: 2 "" 7 ':>0 );• ) _, tf·~ .,.7; ,., f -'JF()J~ N: 2Ut723.rf-l !:' L, 

Sediment 
Depth (in) 
p~ 

L 

Sed;menl E~,.:~:"~ J- rJfatt k "t-Il -tv vV..- /VA.~ 

~rt' 
J,..-Jt,~ c~ /r;J~~ 

J 
I J)?00/1 I hucl:.t f 

1 
s/.,oc.,e ~o//:A Jt1 

Sample Station sample Coordinates Water Sediment 
ro Sample ID Time WPT UTM Zone IS Depth (in) Photo ID Depth (in) 

~.J 1;/ l .._, maS ":t,uSEbU, 
E:l.7t."~SO ~-!"? 

N: '?,7.1)6/J. 1.1 :W 2-<1.~ /VA 6 }/\ 
S~sHment Charafteristics: .)_ J J.. /6 

_., ,. _ ~l rLL , ,,J }.- ""' fo-'je .o _ 

Sctl'"''•-"t ~.,J,,,~ l/-'<·-1-- fbn11n>..i-uJ 
6. 2. ..,~/L rl-1 ?.«~s pH ~ B'f co"'dttdtDL~ t;t( BB DO 

O'(J '112 q ~_;...fl 18 ..fe.Mf ~ J 1 ~ .,~ 5a /,,.., /; '2- < / t<J!'i 
Orp 13 6 8 

Sample Stat1on Sample Coordinates w ater Sediment 
ro Sample lD Time WPT UTM Zone IS Depth (in) .Jbotb1D Depth (in) 

E: --N: --Sediment Characteristics: 

·-----
1 Sample stat1on Sample Coordinates Water Sediment 

ID Sa mple ID Time WPT UTM Zone 15 Depth (in) ...f.botOII> Depth (in) 

E: 
. ..---

N: ,_-"" 
Sediment Characteristics: 

Comments 

Benchmark Ecological Services, Inc. Page /~ of /6 



Gulfco SERA Field Sampling Data Sheet 
Marsh Sediment Chemistry and Toxicity Samples 

Personnel: fJtf S /3 Date: =t - 1 3-1 U 
Observers: Jv_,.,, P Area: Marsh Sediment 

Sample Station 
ID Sample 10 

Sample 
Time WPT 

E: 
N: 

Coordinates 
UTM Zone JS 

pA 

:sample Coordinates Sample Station 
ID Sample rD Time WPT UTM Zone IS 

" !:> 1t1 E: 2 ., t. " 18 t.t 3 

r o .· Ot 4~ J 1u\rY.' •(t'u {Jqt;~"] 6u~IJO'-t N: no uz.e J•' 

Water Sediment 
Depth (in) Photo lD Depth {in) 

Water Sediment 
Depth (in) Photo ID Depth (in) 

6,1\ ;1),4 

I sample Station Sample Coordinates Water Sediment 
lD Sample ID Time WPT UTM Zone IS Depth (in) ~et6"'"ID Depth (in) 

Sediment Characteristics: 

Sample Station Sample 
10 Sample 10 Time WPT 

Sediment Characteristics: 

Benchmark Ecological Services, Inc 

E: 
N: 

E: 
N: 

Coordinates 
UTM Zone IS 

Water Sediment 
Depth (in) Photo 10 Depth (in) -

PageJLof _Q 



Pore.... Wa.+e[ Gulfco BERA Field Sampling Data Sheet 
ICWW Sediment Chemistry and Toxicity Sa~les 

Personnel· 1\J H f2S 58 Date: {j,Z0-1 0 
Observers: (Y\,i:k().; { (kf\D ll Area: ..;..;IC;...w_w ____ _ 

Sample Station 
10 

Sample 
Time 

Coordinates Water Sediment 
Sample 10 WPT UTM Zone IS Photo 10 Depth (fl) Depth (in) 

E: t.T1>' 
;;:rw ·f~ lruf(tr •AvC8:uJ 6wS'efl' I N: ;zo624i2 )$'0 /VA 7. 0 t .-. 

,Sediment ~harr::~csd.eJ~(~~ J,gd, ~ cJ~fot. sL..e.,f 3d / cla.:~d.. 

B-l5-t o 

Col ~dJ. 'A Uo..,.. V W'l ? rtAl, 5 SOU-fl. of S 1-t~. /::e_ { q '" bJe,lt. 
3 , ) J- ';l. l}an I} a.-. Cj 141, J /U" ' It_ tJ I S / .. k_ ( 7 rt<.!.J,,.IL, 
:?6ti\) 1 h-lftcZ A }( 5"§4 1/o,. k~cfetJ 3/q ft.t l/ Jo,. 

('Oft '-"A~ f'IOCeJI ,-"5 

Sediment pH 

[Sediment Eh 

Water Paramete1 

pH I',IK 

e ~~o ,.s 
Conductivity (l:t$} 

Temperature ("C) 

Salinity (ppt) 

DO (mg/L) 

orp """ 

7?...l J~ "le""l' sO.Z. «'(_., 

- )..8 :2.. /)\ u 
' .... \ ') ( J 

Surface Mid Depth Bottom 

7.7b 7. )6 7.76 

4b.b8 ,. M.t. 71 
~" lft. 7 { 

2A.Bt '2R Pl) lA. Ro 

-Sf; l -fl1,lf I 
Comments 

E~ ui(JmJ f3/or.f< 
£xw scOOPW£l3 - (07'15J 

.s·kh~ ~SJ s+e.!( ()It <Xer, Jyr,~ e. , J~ -!1-v- 1 cell+,., J~,e 
s~.ide~J .s.f.ee l ~/\ 

jw 

Benchmark Ecologrcal Services Inc. Page_(_ of fJ 



Gulfco SERA Field Sampling Data Sheet 
ICWW Sediment Chemistry and Toxicity Samples 

Pe<Sonnel fJ ~ ~ ~/~ Date: e-21)-I D 
Observers: M.;. L ~{ a9..1\0 V Area: ...:....:IC;_;,W.:.....:W.;.._ ___ _ 

Coordinates Water Sediment Sample Station 
lD Sample lD 

Sample 
Time WPT UTM Zone IS Photo 10 Depth (ft.) Depth (in) 

Sediment Characteristics: 

SeJ, -""e"-f- deJcr ,nj(b/l 
r).akl._ 8-t8-t5. 

Colkcfe/ 3 IJM ()e£/' 

:2_ X 5g4lfo" bw./:e./J 

Sediment pH 

Sediment Eh 

Salinity (ppt) 

DO (mg/L) 

urpNrV 
Comments 

7.01 

Benchmark Ecological Services, Inc. 

.I'afvljJfeJ J .£-[(uJ 
Ju(/ 
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0 

ftx e Wct+-er Gulfco SERA Field Sampling Data Sheet 
ICWW Sedimen.t Chemistry and Toxicity Samples 

U"].i)~IO 

Personnel: 1~-~j!' S£3 ~ Date: a -2D-!rl_ 
Observers: Jl!ls.1.&L C?..cu,l)v Area: ...;,.;IC;;.,;WW _____ _ 

Sample Station 
ID Sa mple ID 

Sediment Character istics: 

Sample 
Time WPT 

Coordinates 
UTM Zone IS 

Sediment pH 2D7 JP~f'~L ~3'Y ... 

Sediment Eh -" 21. 2- fi\.1) ,,__ 
~ 

Water Paramete1 Surface ,.Mid Depth Bottom 

pH ~ad I /. JC( J 
~--]j)-tl> ('(\ I v~~" 7 onductivity ~) 

Temperature rc> I :q IR I 
Salinity (ppt) I 1.,7.76 I 
DO (mg/L) 7 .'1 ~v I 
~r;? ,.....v b.b 

\ 

Comments 

Benchmark Ecological Services, Inc. 

Water Sediment 
Photo ID Depth (ft.) Depth (in) 

NA 5:0 6 /~ 

.. 

Pag~of~ 



Fbr e., Wo.....fel' Gulfco BERA Field Sampling Data Sheet 

0 

ICWW Sediment Chemistry and Toxicity Samples 

Personnel: NIJ B <:' S f3 Date: 8- 2 I - / Q 
Observers: JVl,c k.r { CfxMov Area:..;.;:Jc;_;_w __ w;__ __ _ 

Sample Station Sample Coordinates Water Sediment 
lD Sample TD Time WPT UTM ZOne IS Photo lD 

1 
Depth (ft.) Depth (in) 

{olld~.J Lf c; (ft 0 fo ~~-/I fwo dtue_ 
5c... ff~-" htA.ckb .for jlt'0C(.£SI~ 

Sediment pH 6.2~ Se,L f P¥ 
0
(_ 2<:7_ 8 (!)c -

Sediment Eb ?11'1 
I . v ~0 

Water Paramete1 Surface Mid Depth Bottom 

pH V'l. ? t( If 1 Jq~ J -J.HO ,.~ fk<; f. B I '11B2 onductivity S) ?. ( 
Temperature (•C) ~- 2. Y I :J.fj 2.1 - I 2817 Salinity (ppt) 2Rtb 
DO (mg!L) '-tJi I ~OS 

or f' ""t} 1'13 / -ss-. 'I 
Comments 

E.IW.SEI{)Ot;fWtE.B (_ 0 8 0_;-

Eq,~,(J(htJt f31cvk ) 

s.fa._,"(eSJ s+e~( f\.lt~e;, J -la.,~ld.J s-1-e.et s;ooo/J 
bA..cJ.~f 1 c.~+r,- f-.t~e.. Jar t .Jyr,-·ft. ) )1/.f--(./' 
o{ ,"..l ~;llto<. LA.t~~ 

htlcl d.AA(Jft-CP-~e_ · J3fw SG 00 ~ fLVP0- 08tt0 

Benchmark Ecological Serv1ces, Inc. Page X ot 9 



P,re Wlt..f-ef' Gulfco SERA Field Sampling Data Sheet 
ICWW Sediment Chemistry and Toxicity Samples 

Personnel: I.Jtfi ISS 
1 
~ JS Date: 8-21-10 

Observers: )1 ,e,f&,/ , / ( Ly;o., v Area: ICWW I ...;,..;;,_; ______ _ 

Sample Station Sample Coordinates Water Sediment 
rD Sample LD Time WPT UTM Zone JS Photo LD Depth (ft.) Depth (in) 

Co llec:I-~J ~rl)(hJ ~6 Jc-r I 2. J;ve 9r;. ({:, /t 

b"\c/:ek for ;1;,,_, IA~~A- /)rec~J.~,<;v 
6."!;7 ~,v~, d.-

Sediment pH S ;L )9!'"" +~ _::2-~:.Jr 2 <; • §" t:_.. 
lu~ g t"'Z-1-10 -

Sediment Eh "''- -£ . f{.. (C., . ~ ~ 
ty:ZI-'1° I v ~ 8 

Water Parametet Surface Mid Depth Bottom 

pH ~~ 7 .lf'f I 7~?1 
~ 21-1 fl6 I <.;6 52. Co ductivity ~) 5) 

Temperature eq 28 ... 2. 5" I .l8 20 

Salinity (ppt) J-81.8 I 2g 18 
DO (mg/L) ~ ;c; I '1'05' 

orpff'V -2. 'l '/ f . '1 

Comments 
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Gulfco BERA Field Sampling Data Sheet 
ICWW Sediment Chemistry and Toxicity Samples 

Personnel: t!!t-, ~{] Date: 8_-2L. - l£./ 
Observers: _f!J,&~i_[ Cl &y.4v Area:_JC_W_W ____ _ 

Sample Station Sample Coordinates Water Sediment 
ID Sample lD Time WPT UTM Zone IS Photo 10 Depth (ft.) Depth (in) 

Sediment Characteristics: 1 1 / d I 
SeJ , Md rA.eJcr 'fJ 'f'•';l"- (s 1s ecA. 0"' 

k4ci ~-1 8-10 

G l(.~~Jeoi r; c;~t'v~ .r & t,11l'J t. )(' ;; 9 4 ;£, 
~<A</:4 Jor PICUJJYlj 

Sediment pH 6.77 )to{ +e~~p . 2'1. rCC., 
Sediment Eh - [ 3 

/ o 3,0 lte; 
Water Paramete1 Surface Mid Depth Bottom ~~ 

p& 2J...l0,r- ~ 8., 6 ~!{ '2JfH-- B Oi. 

Conducr.fity ~S) rs )7 ¥?.. n 'IJ.57 

Temperature (•C) 2A ( t 2~- '' 2./j, I I 

Salinity (ppt) 17 ~q_ 28 0() 17 .,~ 

DO (mg/L) '(52 y 7J '(.P, 
01 p ""v 30 11 ?3. l </?. J 

Comments 

E~~~r ~ P,trw~ f,,_.e : 0?1/) 

F,£[1JS GIJ06 Pw~tB 

c ~tJ.tt·b,c. I w s;?oo11, 1 .. · le... ; h'-t(,U ) 
I 

J; {~if J, ryr';.5~ 
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Gulfco BERA Field Sampling Data Sheet 
ICWW Sediment Chemistry and Toxicity Samples 

Personnel: IJ(.t (3S ~I} Date: 8=2 r;--10 
Observers: !::c, t.fl~ " /Vt t_ Ct>r~ ·~-/c Area: ICWW 

I - ~----------

Sample 10 
ample 
Time WPT 

Coordinates W ater Sediment 
lJTM Zone 15 Photo 10 Depth (ft.) Depth (in) 

(o(~JJ b 7/"t/tr .fo .J:1 / 2 .b~,j,_,-6 
~r ,0~/ e. ,_...4 fv.. f'7/0C'{:}.JJ 1A_S 

Sediment pH 6 . }0 

ediment Eh - 2. 7.:] 
/.0 

Water Parametet Surface 

pH s 
ta:r.~c 

Salini ty (ppt) 

DO (mg!L) 

Comments 

! yr ,/tJ <., 

(v'l l)l~ 

kU 
Sf Oe/V 

ffM(J -· ZC?l I 
• 

7 7 
Mid De tb Bottom 

<JJ10 

-"220. 2. 

Benchmark Ecological Services, Inc 

. l u, J- ~e 
wJ-cv~.., ~ 

J I< -,4~, ~ 
og;-r 

w4 ,~~ ~ftf 
c:Horlo ~-;- lek 

s~(tA5 
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Pore {)J~ 
Personnel: 

Observers: 

Sediment Eh 

Salinity (ppt) 

DO {mg/L) 

orp 

Gulfco BERA Field Sampling Data Sheet 
ICWW Sediment Chemistry and Toxicity Samples 

/V4f ~/J({f Date: 8 ':?o -1 U 
,/:&., J.-/ 'I" .lf1t [c,. "'-' < ( /c Area: ..:....:IC:;_WW_;__ ___ _ 

ample lD 

-~ 

ample 
Time 

/006 

WPT 
Coordinates 

UTM Zone IS 
E: - .., -, 7 V 1.{ b f.( 

N: 3"' ' ? J 

Water Sediment 
Photo lD Depth (ft.) Depth (in) 

01'1 ot.~+tJ..... 
8-tB-tO 

Comments J.tx;Hie.s 61oke t1A f./'4/'Jpo/ 

0/1 B- ~ 7 -to-
Au~le1slrt~ 1 O/t B,JO'fO 
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Gulfco BERA Field Sampling Data Sheet 
Surface Water Chemistry and Toxicity Samples 

Personnel: 

Observers: 

'+8.~ S/3. Date 8-JQ-(Q 
'4/f yoa lhcCareti k Area: Marsh _;..;;.....;__ ____ _ 

Water Depth 
Sample 10 

ample 
Time W PT 

Coord inates 
UTM Zone IS (in) Pboto lD 

ph r. 8b 
Conductivity (mS) 7/. '3 8 
Temperature (•C) 3 S", 31 

Salinity (ppt) l/{ . .2J 
DO (mg/L) 3. 78 

Comments 

CoLbtetf St.Jllt~e"'f ~N~r lv Maly 2.e- ftt f' / ft'tJ D 
3 X I L fldic:- j t.Vt.S J 'l K '(() ~ I.J Vt41J 

_ Cot~(;-1-~ Jv.plrcc:.k .>t.Vy;{L Ew S W 0 t FO - ft;..e 12(Jj 

.tcot.t ilf"'-t.k_/ fv..lo~-1\j J Ju+,-11 ~c.1 1/-;4~ 
I~ 1l~e., ~ 1146' [;t,#S/3tJ0 { £E 

(ol(.,ft<A_ (,,[J. 1:, 1"'" 1r._ E {pSt.VO I rB ll",..e 11$() 
ol.t~ • ) I~ L~v,vt.-~ f J K ~ o/'"t't I "'4 f.1 
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Gulfco BERA Field Sampling Data Sheet 
Surface Water Chemistry and Toxicity Samples 

Personnel : 

Observers: tll tf~ S:c. CAr"' • c. E ::: M!;-]'{)-/ O 

Sample Station Sample Coordinates Water Depth 
ID Sample 10 Time WPT UTM Zone 15 (in) Photo ID 

E: '%.. J.., tn.q 8't8 
5w04 fw!luo 510 E1 ('luJ'l N: :~wt.-,'" ·' 1 </,~ #A 

ph 7 tC(_ 
g,1f>·•O "Q r- f"'" 

Conductivity (mS)"'£, .>.. 7 :> · ::J 3 

Temperarure (•C) 3S'. Ct.( 

Salinity (ppt) l./1 b c, 
DO {mg/L) 5-00 

Comments 
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Gulfco BERA Field Sampling Data Sheet 
Surface Water Chemistry and Toxicity Samples 

Personnel: NN S r3 Date: Cf-10-10 
Observers: AJ.-1 " e.. Area: Marsh 

..;....;.;.;..~-----

Sample Coordinates Water Depth 
Time WPT UTM Zone IS (in) Photo 10 

1110 Nt.( ~.s(3- :>e.f 4H· ~/c e Q. f rcv.np/e, J£/tP1 ~ I1W_ 
fu ht/\5 t-o ~4/ce- IN I~ C4. 61t .fte_ , fit, e/t.d oJ~ ~ j.J.e, 

~tU f~(A,~ ,.- ltAC(;,~.oJ hl!O{A..I ./fP ~ fc.- .I' ~,rkc..e_ 

Water Parameters 

ph 7-Bci 
Conductivity (mS) lf1. /0 
Temperarure (•C) 32. ~) 
Salinity (ppt) 2 7. '17 

DO (mg/L) 6· 2 lf 

Comments 

f~ .. ttp~ b/MK EwSiu03 G~-
~It~{,,;..~ .f cJ.,s+l 1/~J. t-v4. ~ 

Benchmark Ecological Services, Inc. 
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Laboratory Toxicity Testing



Appendix B-1

Whole-Sediment 28 Day Toxicity Tests for Leptocheirus plumulosus and
Neanthes arenaceodentata for the Wetlands Sediment and Intracoastal

Waterway Sediment
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Dear Mr. Lingle: 

PBS&J Job No. 100016848 
Gulfco Marine Maintenance SERA· 
28-day Sediment Toxicity Tests 
URS Subcontract No. 236208.UB 
Work Order No. 237933.US 

Enclosed please find our report conveying the results of 28-day whole sediment toxicity tests conducted 
during 25 August- 22 September, 2010 of samples collected at the Gulfco Marine Maintenance NPL site 
near Freeport, Texas. The tests were performed using the marine/estuarine sediment dwellers, 
Leptocheirus plumulosus (Amphipoda) and Neanthes arenaceodentata (Annelida). 

Although statistical differences were observed in survival and growth metrics for comparisons between the 
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1. Introduction 

PBS&J was subcontracted by URS Corporation (URS), in support of URS' prime contract with the Dow 
Chemical Company, to conduct whole-sediment bioassays of samples collected from the Gulfco Marine 
Maintenance NPL site, located in Brazoria County near Freeport, Texas. Data acquired through tests 
conducted by PBS&J will be used to support decisions required for a Baseline Ecological Risk Assessment. 

2. Methods and Materials 

The toxicity tests reported herein were conducted in accordance with protocols and internal standard operating 
procedures (SOP) as identified below. 

Test Title Protocol PBS&J SOP 

2B-day Leptochelrus plumulosus SuiVival, Growth and Reproduction Test EPA 600/R-01/020 4050 

28-day Neanthes arenac..adentata SuiVival and Growth Test ASTM 1611 4049 

2.1 Laboratory Facilities 

The toxicity tests were conducted at the PBS&J Environmental Toxicology Laboratory in Houston, Texas in 
temperature-controlled rooms maintained at 20±1°C (polycheate) or 250o1°C (amphipod). Cool-white 
fluorescent light fixtures positioned over benches in the testing areas provided a light intensity of 1 00-1 000 
lux (-10-100 ft-c); the photoperiod for both tests was 16L:BD hours. 

2.2 Test Organisms 

Leptocheirus plumulosus. a burrowing amphiod, were obtained from cultures maintained by Chesapeake 
Cultures, Hayes, Virginia. Specimens represented the size group retained between 0.25-mm and 0.6-mm mesh 
screens. Neanthes arenaceodentata, a polychaetous annelid, were obtained from cultures maintained at the 
California State University at Long Beach. Specimens were 2-3 weeks old at the beginning of the test. 

2.3 Overlying Water 

Reconstituted saltwater was prepared from a commercial aquarium sea-salt mix (HW Marinemix). Make-up 
water was provided by a high-capacity, water purification system (activated carbon, cation exchange, anion 
exchange, mixed-bed resin polishing); the City of Houston municipal water supply was the ultimate water 
source. 

2.4 Sediment and Water Samples 

Sediments were collected over several days during August 12" September 14, 2010, by Benchmark Ecological 
Services.lnc. personnel. The samples were placed into 2-gal plastic buckets (sediments), packed (in wet ice) 
In insulated coolers, and transported on the same or following day to the PBS&J laboratory following standard 
chain-of custody procedures. The samples were in good condition upon arrival at the lab and showed no 
evidence of tampering during transit. The samples were stored until used in a darkened, walk-in cooler 
maintained at 1-6 oc. 

2.5 Control Media 

Subtidal sediment from the York River, VIrginia (supplied by Chesapeake Cultures) was used as a control 
medium for the Leptocheirus and Neanthes tests. The control sediment was press-sieved through a 500 iJM 
stainless steel screen to remove vegetative matter and macrofauna, then frozen to kill microfauna that could 
prey upon the test organisms. 
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2.6 Sediment Sample Preparation 

Sediments were transferred from the sample buckets into a stainless steel mixing bowl and homogenized 
thoroughly with a polyethylene spoon or spatula. Large debris (stones. twigs. leaves, shells, etc.) was 
removed with forceps and discarded and the sediment was press-sieved through a 500 iJM stainless steel 
screen to remove vegetative matter and small organisms. Homogenized and/or sieved material was placed 
immediately into the test containers. Unused sediment was returned to the original bucket(s) and stored, in 
the dark, at 1-6 "C. 

2.7 Exposure Systems 

Sediment tests were conducted in 1 qt. glass canning jars. Sediment was placed into each jar to a depth of 
about 2 em (-175 cc volume) and each jar was filled with -775 ml reconstituted seawater. The test 
containers were allowed to stand overnight to facilitate settling of fine particles disturbed during filling. 

2.8 Experimental Design 

The tests were static renewal exposures; overlying water was renewed daily for the polychaete tests and 
every-other day for the amphipod tests. Five replicale treatments were established for each sediment; each 
test container received 20 amphipods or 5 polychaetes. One milliliter of a 20 mg/ml suspension of finely
ground TetraMin® flake food was added to each test jar following overlying-water renewal during the first half 
of the amphlpod test (days 0-13); the concentration of the feeding suspension was increased to 40 mg/ml for 
the second half of the test (days 14-28), but the volume administered to the test jars was held constant. Five 
milliliters of TetraMin/alfaifa suspension' was added to 3.3 L test water prior to daily renewal for each set of 
the polychaete test jats. 

The tests containers were aerated gently (-60 bubbles·min"1
) throughout the test and covered to minimize 

evaporative losses and concomitant increases in salinity. Temperature, dissolved oxygen, pH, salinity, and 
total ammonia nitrogen were measured in a small sample com posited across the replicates for each test 
treatment. 

The tests were terminated after 28 days. The sediment was wet-sieved (0.5-mm screen) to remove surviving 
adult organisms. For the amphipod tests. a second-stage sieve (0.1-mm screen) was positioned below the 
upper sieve to retain neonates produced by the adult organisms. Surviving adult and neonate amphipods and 
polychaetes were counted; the adult organisms were dried overnight in a 60-degree oven to obtain dry-weight 
measurements. 

2.9 Reference Toxicant Tests 

PBS&J conducts reference toxicant tests with vendor-supplied organisms on a per-lot basis or. if more than 
one lot of test organisms is received within in a one-month period, a least once during that month. Reference 
toxicanttests with the amphipod and polychaete consisted of 96-hr (water-only) exposures to cadmium. The 
median lethal concentration (LC50) was determined by the Trimmed Spearman-Karber method. 

2.1 o Statistical Analyses 

Statistical analysis was pertormed on survival. growth (dry-biomass and dry-weight), and reproduction2 data 
to determine if results for the Gulfco sites were significantly different from the results of the control and/or 
reference sediment group(s). Statistical analyses were conducted at a 95% confidence level (a= 0.05). using 
CETISTMv1.8.0.4 (Tidepool Scientific Software, McKinleyville, CA). 

2 

Two grams each. nnely·ground TetraMin® flake food and aWalfa flower. per liter synthetic test water (4 mg/ml)/ 

The fecundity assessment for the amphlpod test could not be completed due to the very small numbers ot young 
present (including may replicates with no young recorded). 
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Following distribution tests,' mean survival, mean biomass.' and mean dry-weight5 were examined using the 
Student-Newman-Kuels test, Tukey-Kramertest, Steel Many-One Rank test, Dunnett's Multiple Comparisons 
test, or the Bonferoni adjusted (for unequal replicates) t-test. 

3. Results 

Sample chain-of-custody documents are provided in Appendix A. Original test records, inlcuding reference 
toxicant test results, are given in Appendix B. Statistical analyses are presented in Appendix C. 

3.1 Overlying Water Quality Characteristics 

3.1.1 Amohipod Tests 

The temperature of overlying waters during the amphipod test remained constant at 24± 1 'C. The salinity of 
the overlying waters ranged from 19 to 24%o . Dissolved oxygen (DO) concentrations remained above 7.0 
mg/L, or above -94% saturation (based on the temperature and salinity of the test waters). Overlying water 
pH ranged between 7.7and 8.3 during the tests, but varied day-to-day within test treatments. Total NH,-N 
concentrations in the overlying waters ranged from <0.01 to 7.16 mg/L. The maximum NH,-N value was 
observed on day 4 of the test in the composite sample obtained from the EIWSED-02 replicate jars. 

3.1 .2 Polychaete Tests 

The temperature of overlying waters during the polychaete test remained constant at 20±1 'C'. The salinity 
of the overlying waters ranged from 24 to 29%o. Dissolved oxygen (DO) concentrations remained above 7.4 
mg!L, or above -98% saturation (based on the temperature and salinity of the test waters). Overlying water 
pH ranged between 7.6 and 8.3 during the tests, but varied day-to-day within test treatments. Total NH,-N 
concentrations in the overlying waters ranged from <0.01 to 3.17 mg/L. The maximum NH,-N value was 
observed on day 3 of the test in the composite sample obtained from the EWSED-02 replicate jars. 

3.2 Sediment Toxicity Tests 

3.2. 1 Leotocheirus p/umu/osus Tests 

Two negative control groups, each consisting of five replicate treatments with 20 organisms per replicate, 
were employed in the amphlpod tests. Survival, growth and reproduction metrics for replicates in the two 
control groups were added together, increasing the group size. prior to statistical evaluations. 

Survival Endpoint Mean survival of organisms in the control group was 81.5% and the minimum observed 
in any individual control group was 77.5%; thus, the minimum test acceptance criteria' were met.. Survival 
of Leptocheirus exposed to the Gulfco GJWW sediments ranged from 41% (EIWSE0-01) to 64% (EIWSED-
02 and EIWSED-07). Survival in the Gulfco marsh sediments ranged from 13% (EWSED-06) to 58% 
(EWSED-02). 

' 

4 

5 

• 
7 

Bartlett and Modified·Levene tests for variance equality; Shapiro-Wilk, Kilmogorov-Smlmov, D'Agostino, and 
Anderson-Darfing tssls for normal distribution. 

Mean dry biomass as used herein is the difference between dry weight of the organisms (total weight· tare weight) 
divided by lhe numbet of otganisms eXposed to the test or control sediment. 

Mean dry wreight as used herein Is the difference between dry weight of the organlsms (total weight - tare weight) 
divided by the number of surviving organisms (pan count) exposed to the test or control sediment. 

The lowest, cotrected temperature measurement recorded during the 26-day test was 1s~c_ 

Average survival of amphlpods In the negatWe control sediment must be greater than or equal to 80% at the end of 
the test, with no single replicate having 60% survival or less. 
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Mean survival of amphipods exposed to sediments from the GIWW stations EIWSED-01 and EIWSED-3 
were statistically less than that of the control group. Similarly, mean survival of amphlpods exposed to all 
marsh sediments except EWSED-02 was statistically less than that of the control group. There were no 
statistically-significant differences in amphipod survival for comparisons between the GIWW sediments and 
the GIWW reference sediments (EIWSED-06 and EIWSED-07), or between the marsh sediments and the 
marsh reference sediments (EWSED-08 and EWSED-09). 

Growth Endpoints: Mean dry-biomass of the control group amphipods was 0.6773 mg (per organism) and 
the mean dry-weight was 0.8304 mg; therefore; the test acceptance criteria' were met. Mean dry-biomass 
of am phi pods exposed to the GIWW sediments ranged from 0.1g mg (EIWSED-06) to 0.3463 mg (EIWSED-
02). Mean dry-weight metrics for GIWW sites ranged from 0.3877 mg (EIWSED-07) to 0.5576 mg (EIWSED-
02). Mean dry-biomass of amphipods exposed to the marsh sediments ranged from 0.0552 mg (EWSED-06) 
to 0.2607 mg (EWSED-01 ). Mean dry-weight metrics for marsh sites ranged from 0.3764 mg (EWSED-06) 
to 0.6566 mg (EWSED-01 ). 

All mean dry-biomass values for site sediments were statistically less the control group mean value. The 
mean dry-weight values for EIWSED-06, EIWSED-07, EWSED-05, EWSED-06, and EWSED-07 were 
statistically less than that of the control group metric. There were no statistically-significant differences in the 
amphipod growth metrics for comparisons between the GIWW sediments and the GIWW reference 
sediments (EIWSED-06 and EIWSED-07), or between the marsh sediments and the marsh reference 
sediments (EWSED-08 and EWSED-09). 

Reproduction Endpoint: Neonate amphipods were recovered from all but one of the 10 negative control' 
treatments; however, the number of neonate per test jar were small (range: 0-1 0). Similarly, the number of 
neonates produced by organisms in the test sediments was small (range: 0-5) and many treatment groups 
produced no young at all. Statistical analysis of the reproduction data could not be completed because the 
minimum P-level for the Wilcoxon/Mann-Whitneytest was 0.0635, given the numberoftestgroups, replicates 
and the specified alpha value (0.05). 

3.2.1 Neanthes arenaceodentata Tests 

Two negative control groups, each consisting of five replicate treatments with 5 organisms per replicate, were 
employed in the polychaete tests. Survival and growth metrics for replicates in the two control groups were 
added together, Increasing the group size, prior to statistical evaluations. 

Survival Endpoint: Mean survival of organisms in the control group was 96% and the minimum observed 
survival in any individual control group was 90%; thus, the minimum test acceptance criteria10 were met. 
Survival of Neanthes exposed to the Gulfco GIWW sediments ranged from 80% {EIWSED-02 and EIWSED-
03) to 100% {all others). Survival in the marsh sediments ranged from 60% (EWSED-04 and EWSED-07) 
to 100% (EWSED-01, EWSED-02, EWSED-03 and EWSED-05). 

Mean survival of worms exposed to sediments from the GIWW stations was not statistically differentthan that 
of the control group. However, mean survival of polychaetes exposed to EWSED-05, EWSED-07 and _ 
EWSED-08 sediments were statistically less than that of the control group. There were no statistically
significant differences in polychaete survival for comparisons between the GIWW sediments and the GIWW 

• 

• 

A representative subsampla (100 specimens, tn 5 groups of 20 animals) randomly selected from the batch of 
amphipods used for the test, exhibited a mean dry-biomass (and dry-weight) of 0.0615 mg per organism. Thus, the 
test met the test acceptance criterion of "measurable growth" for the control organisms . 

The test did not meet the acceptance criterion of "measurable reproduction" In all negative control treatments until 
the replicates were combined. 

10 A toxicity test is unacceptable If average survival In the negative control is below 900./o or if survival Is below SO% In 
an individual control tesl chamber. 
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reference sediments (EJWSED-06 and EIWSED-07), or between the marsh sediments and the marsh 
reference sediments (EWSED-08 and EWSED-09). 

Growth Endpoints: Mean dry-biomass of the control group polychaetes was 4.073 mg (per organism) and the 
mean dry-weight was 4.28 mg. Mean dry-biomass of polychaetes exposed to the GIWW sediments ranged 
from 4.112 mg (EIWSED-01) to 6.026 mg (EIWSED-04). Mean dry-weight metrics for GIWW sites ranged 
from 4.119 mg (EJWSED-05) to 6.614 mg (EIWSED-02). Mean dry-biomass of amphipods exposed to the 
marsh sediments ranged from 1.9 mg (EWSED-08) to 3.1 mg (EWSED-05). Mean dry-weight metrics for 
marsh sites ranged from 2.36 mg (EWSED-06) to 3.371 mg (EWSED-07). 

Mean dry-biomass values for GIWW sediments were not statistically different from the control group mean 
value. However. mean dry-weight values for all marsh stations except EWSED-01 were statistically Jess than 
that of the control group metric. There were no statistically-significant differences in the amphipod growth 
metrics for comparisons between the GIWW sediments and the GIWW reference sediments (EIWSED-06 
and EIWSED-07). or between the marsh sediments and the marsh reference sediments (EWSED-08 and 
EWSED-09). 

3.3 Reference Toxicant Results 

Except where reference toxicant data Is provided by a vendor. PBS&J conducts a reference toxicant test using 
cadmium (administered as an aqueous solution of the chloride salt) with each lot of Leptocheirus plumulosus 
or Neanthes arenaceodentata to document that the test Jot is suitable for the intended use. 

Results of reference toxicant test conducted with specimens from the organisms Jots used for the sediment 
tests reported herein are summarized below. 

Taxon 96h LCSO (mg/L Cd) 95% Confidence Limits 

Leptocheirus p/umulosus 0.43 0.39-0.47 

Neanthes arenaceodentata. 7.11 6.80 -7.43 

4. Summary 

Survival and growth (dry-biomass and dry-weight) of amphipods and polychaetes exposed to the control 
sediment exceeded the test acceptability criteria, indicating that the organisms were suitable for the intended 
use. As summarized below, all of the Gulfco GIWW and marsh sediments produced toxicity endpoint metrics 
which were statistically different from the corresponding negative-control group metrics; nine of the sixteen 
samples scored 3 or more such ·~oxicity hits." None of the toxicity endpoint metrics for Gulfco sediment 
samples, when compared to their respective "reference" sites (GJWW: EIWSED-06 and EIW-07; marsh: 
EWSED-08 and EWSED-09), demonstrated a statistically-significant difference. 
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Leptocheirus plumulosus Neanthes arenaceodentata 
GIWW or Marsh "Toxicity 
Station tD St.n'Vival Biomass Dry-weight Survival Biomass Ooy-weight Hits" 

EIWSED-01 X X 2 

EIWSED-02 X X 2 

EIWSED-03 X X X 3 

EIWSED-04 X X 2 

EIWSED-05 X X 2 

EIWSED-06 X X X 3 

EIWSED-07 X X X 3 

EWSED-01 X X 2 

EWSED-02 X X 2 

EWSED-03 X X X 3 

EWSED-04 X X X 2 

EWSED-05 X X X X X 5 

EWSED-06 X X X X 4 

EWSED-07 X X X X X 5 

EWSED-08 X X X X 4 

EWSED-09 X X X 3 

5. References 

ASTM, 2000. Standard Test Method for Conducting Sedjment Toxicity Tests with Polychaetous Annelids 
(ASTM E 1611 -2000). American Society for Testing and Materials, Philadelphia, PA. 

EPA, 2001. Method for Assessing the Chronic Toxicity of Marine and Estuarine Sediment-associated 
Contaminants with theAmphlpod Leptocheirusolumulosvs. (EPA 600/R-01/020). U.S. Environmental 
Protection Agency, Washington, D.C. 
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Client Name: {j RS 

P.O. Number: 

E nvrronmenta I T oxicotogy Laboratory 
888 West Sam Houston Parkway South 
Suite 110 
Houston, Texas 7704 2 

Tel: (713) 977-1500 
Fax: (713) 977-9233 

'• 

-. 

Project Name: 6u J} CD R [_ R A 
PBS&J Job No: 

S peciat Instructions/comments: 

Sample Typo 

.., 
"'"' ·- "' .c., 
"""' ·$: u~ 

c 24 hr 

c 48 hr 

.., 
" "' .,'E -., "C.Ol 
·$: 
O~ 

c 24 hr 

a 48 hr 

Analysis Request and Chain of Custody Record 
Please indicate ly~ of test required 

~ 
0 
c 
c ... -

"' E a;., 
E"' 0"' o_:S 

" . "'-
"-~ 

c 24 hr 

c 48hr 

c 24 hr c 24 hr 

c 48 hr c 48 hr I D ' c D 

c?day c?day a?day c?day a?day a a a 

c a a D c a 

PBS&J Usa Only 

D 

a 

D 

Sa mpte Localion/10 & o utra II 

Sampr& Date 
(mmlddlyy) 

Sample Time 
{Military) 

{ E ffi LPent, receiving water. Contal.ners Received Tempera! Uffli 
Sediment, etc.) t------,-----+----y------t----,,---t---";----11 

1 [i.JfSF C09 

3 P'.11J I F.{) o J 
4 FwSFf!04 
s EI).)J£./)CJ 7 
s 1' 1 tJ. <:::1'1 twlf v4:' tf.. -t:.J 

7 

Sampled by: 
PrLot Name 

Relinquished by: / 

2 

PBS&J Use Only' Receivea at PBS&J labaratoryc 

I 
" -1 

Dale: 

From To 

· &n -to 
--------

Signature 

Trme: 

From To Number Tot Vo!. ·c tnit. 

'n85'J / 
0'1<;"'2_ 

io:l J. 
_LO)_l_ 

I t'L c; 
I~ -' < 

Samples receivea in good condnio.n D Yes 0 No 

Date: Time: 

All PBS&J Sid Terms and Conditions Apply 



::;> ""IS IJ c::. ~ _l v .. b --·~<;..!' '"~ Ql]I_~~tr I fVe I l ft~~ 
E nvi ronmen tal Toxicology Labbratory Analysis Request and Chain of Cu slody Record 

PBSJ 
888 West Sam Houslo n Parkway South Ptease indicate lyp€ of test required 
Suite 110 
H oustOfl, Texas 7704 2 .-( 

~ c: ~ d -$ 
< Tel: (713} S77·1500 0 E " ·:::: .., 'i: <:: 'C: '!! Fax: (713} 977.9233 c s= > "' ~ 'J .,,_ 

" "' !11 
·~ ., 

"' "' " E ~ 0 ..S<.J &-/.J.-tV -.;, "'E 
<=-

{t ro!1 " " =·i].i ~\! ,J,, ,,. ·-- 't: .,<;: E"' ·-- :> ~". .c "' .OQ) - " e] "' "' Q) c 
" "' "- "- "'~ 

~ LtRS "'"' "-"' "-" ~8. .O<Il ·- ~ <~ C lien\ Name: .A -~ -~ ·c 'lL ::!;.2. ::;;_ <:J u_ o- 0..-

Contact Name: 0,,)/~·). L ;..c: 'p_ Tel: (7 lj)q r4 -6£ ~ s c 24 hr 11 24 hr c 24 hr 11 24 hr II 24 hr ~28~ ~ a c 

P.O. Number: ' a 48 hr o 48 hr a 48 hr II < a 4Bhr c 48 hr II ll 0 

Project Name: ht ffc..o 13£R.A o 7 day c 7 day c 7day 11 7 day c ?day II II " " 
PBS&J Job No: II II II II II a " " " 
Special I nstructionslcom me nts: 

Sampte Date Sampl&Tim'EI PBS&J Use Only 
Sampto Typo 

Sample locatio ni\D& o utra II ( E ffiuent, receiving water. (mmlddlyy) (Military) 
Conta 1 ne rs Received Temperalu re 

Sedimenl, etc.} 
From To From To Nt~mber Tot. Vol. ·c lnit. 

1 ;:::w<:;;:;no;- ~Er.Jity\J b-11.~ t() 11?4' 
2 FUJ S£() OG B12~1n 1121} 

J r::rur; FV'JO I _5_-12.-1 \) 152< 
4 FrJJSPn02 l&n-10 Nib 
5 

6 

7 

Samp.1ed by: /Jell u~.u..o [11~ LL~ Samples recei"Jed in good cafl-di1ion a Yes c No 
Print Name F Signa~ure 

Re4inQuls~ed by: 
• 

Date: Time: Rocepa'by: I Date: T1me: 

1 //A .»!> oii..J...?- x(-r?rh Jlill--:J / )A,, , )) 6J.1 N 3/!3//c.J .L]:,o z--
2 #' 

. (._/ ' 

3 

P BS&J Use 0 nly: Received a! PBS&J laboratory: A!l PBS&J &d Terms and Candi~ions Apply 



Environme nta I Toxicology laooratory Anal~i s Request and C hal n of Custody Record 

PBSJ 
888 West Sam Houston Parkway South Please indicate type of test required 
Suite 110 

~ HoustOll, Texas 77042 
'"' 'i' 0: 
j i " '8 Tel: (713) 977-1500 0 E ., 

~l ~ -~ ·~ ~ 

Fax: (713) 977-9233 ~ -" ·:: 
_J_ 

0 .,--
"' "'"' '" ro- "' E 

"'E """ "' j ..s 
"' Ql 

>< ., -.;., =·oo ..s_ < ·- 'E <Ot E " ·- :> 2:' ., . ""'--- ~ 

"""' 0"' -""' 

l1 ~ - .. "'"' "' c: '--,_ "- ii_£ 
Client Name: {). ,:ZS ""' "-"' -"8. -""' "' cr 

·:!: ·:!: " -<: .:2. ·u. ::;.£_ ::;:=-0- o- "--

Contact Name: fh.u: vi- I - I. Tel: 7/l 4. fl{ 66'1Ci o 24 hr c 24 hr c 24hr o 24hr o 24 hr .riJM.. .it J.'(,.j, D 0 

P.O. Numbar: ' o 46 hr o 46 hr c 46 hr o 46 hr 
' I 

o 46 hr 0 0 c c 

Project Name: Gu.lt~.a B~RA a 7 day c 7 day o 7 day c 7 day c 7day c c c c 

PBS&J Job No: c c c c c " a a " 
Spacial lnstn>clions/comments: 

Sample Typo 
Sam pie Locatior111 D& outfall 

Sampl-e Time 
(Military) 

Sampl-e Dai"B 
(mmldd/yy) (Effluent, receivif19 water, ~ontainers Receiv~d Tam perature 

Sediment, etc. I t------,r------+----,---+--'-----r--'-+--...;...,r----tl 
From To From To Number Tot. Vol. ·c In-it. 

2 F_-cw SF 002 I o<iro 
J 1=- -r:f» s e a o t I !OW I 
4 ~r. w S:E()D'-/ I lt!ll"G I 

j /2.13 I 
/_ _/1/!7 I 

7 !-_Tw SefJo7 1/ /bO:J I 
Sampted by: 

Print Name S1g.nature 
Samples rec-eived in goOO condition D Yes a No 

Relinqui~d by: n Date: , Time: Received b)': Date: j Time: 

ooo . 

3 I 

PBS&J Use Only: Recetved at PSS&J laboratory: ?/\~ {0 All PBS&J Sto Terms and CondilfcnsApply 
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Comments: 

1 L glass beaker or wide mouth jar 

Moderate, overnight before start of lest and 
throughout duration of lest; maintain > 90% 
saturation of dissolved oxygen concentration 

3 x per week after renewal 

clean seawater, natural or reconstituted (5 ± 2 
ppt or 20 ± 2 ppt) 

•see attached documentation for chemistry analysis results. 

lnillal Review Completed a:;:_k?_.~_··~t--<.;:" "'----------

OAU Fonn # 3570 

Natural sediment from which the lest 
organisms are collected 

days 0-13, 20 mg TelraMin® per test 
vessel; days 14-28, 40 mg T etraMin® per 
1est vessel 

-175 ml (2cm depth) 

I . \ . l 
Flnol Review Com~otM B~ ~--\\\end- rJVJ 

J 
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2.._; 

B L.o B 

CONT c 2-o EIWSED04 c 
D D /-J -? 

E E 

A A \2_ 

B B q 

EIWSED 01 c EIWSEDOS c h.: jO lO 

D D '2-,; ;;.. 
E E '2u I l 

A A '2-o )0 lO 

B B 1-o ':> 

EIWSED02 c 2-o EIWSED06 c 1--c 

D D 

E E 

A A 

B 'lc B 

EIWSED03 c Zc EIWSED07 c 
D 2.,; D 

ni!ial Review Completed Sy: Q ~----
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£._0 

B z.o B 

CONT2 c 1-:J EWSED04 c Zv 0 
D ;1.--o D 2--v 

E z-v E 7-o /'3> 

A ]N A 'lo 

B k 9- B 7--o 

EWSED 01 c w 5 s EWSED 05 c 2-o 

D .2o II I l D 1-o 

E E 1--v 

A A z_.., 0 

B B w 
EWSED02 c 1-o II?> EWSED 06 c 7-0 l 

D k /0 10 D '?P 

E 7.-o 3 E 'Z..o 

A -z._o 0 0 A Zo 

B 'lO B 1-o t 

EWSED 03 c lo EWSED07 c w 
D D 

Initio!'! I Review Completed By: ? :e k.:=:-: 
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B 

EWSED08 c 
D 

E 

A 

B }--o 

EWSED09 c 
D 

Initial Review Completecf By: __ Y___:::_t:..""-· ..'?zt±==-------
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B 

c 

EIWSED 01 
B 

c 

D 

E 

EIWSE002 A 

B 

c 
D 

E 

EIWSED 03 A 

B 

c 

D 

E 

EIWSED 04 A 

B 

c 

D 

EIWSED05 A 

B 

c 

Key: E " Emergent 
D " Dead 
./" All 

,/ 

/ 

,/ 

,_/ 

/ 
,/ / 
./ 

,/ 

,/ 

./ v 
/ / 

./ 

./ 

./ 

,/ 

,_/ 

,_/ 

./ 

</ 

v 

JniUa/ Review Completed By:. __ 7=.....,.f1z="'------
:lAU Form # 3570 

../ v 
!/ 

../ F 
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v 

1/ 
./ y 
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/ 
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/ 
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/ c/ v ./ 

/ 

/ 

~ 
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B 

c 

EIWSED01 
B 

c 

D 

E 

EIWSED 02 A 

B 

c 
D 

E 

EIWSED03 A 

B 

c 

EIWSED 04 
B 

c 
D 

EIWSED 05 A 

B 

c 
D 

·Key: E ~ Emergent 
D ~ Dead 

./ 

./ 

/ 

/ 
./ 

/ 

/ 

/ 

./ 

/ 

./ 

./ 

./ 

./ 

,/ 

v 
./ 

./ 

./ v 
v 

>./ 

v J 

v v 

v 
v 
v 
v 
v 
v \./ 

v / 

v '--" 

v 
v 

v 
v 

Initial Review Completed By:: __ :A<==··--'~~=-----
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v 
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./ / 

/ 

/ 

./ / 

,! 

v ./ J I / 
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/ 
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/ 

/ 

/ 
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/ c./ v 
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8 

c 

D 

EIWSED07 

CONTROL2 A 

8 

c 

EWSED 01 A 

8 

c 

EWSED02 

B 

c 

D 

EWSED03 A 

B 

c 

Key: E ~ Emergent 
D ~ Dead 

/ -' 

/ / 

/ 

/ 

J 

./ J 

./ 

./ 

/ 

_; 

/ 

J 

./ ~ All organisms burrowed 
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-' 

./ 
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../ 

../ / 

./ ../ ./ 

v 

./ 

./ 

v / / ./ v J 

(/ .J / ./ ./ ,/ 

i/ ./ / ./ v 
i/ ./ / / ./ 

v ./ / .,./ 

v ./ / .,./ 

i/ J / ./ 

v / / ,./ 

l/ ./ / 
\/ 

./ 

J/ 

v / 

v' ./ 

i/ 

v 
v v 
v ./ v 

./ 

;/ ./ ./ 

v· .r ./ v 

i/ ./ ./ ./ 
./ 
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c 

EIWSE007 A 

B 

c 

CONTROL2 
B 

c 

EWSED01 
B 
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D 

~ 

EWSED02 A 

B 

c 
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B 

c 
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D ~ Dead 

./ 

/ 

,/ 

/ 
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CONTROL c EIWSED04 c 

D D 
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D D 

E 0 E 

Initial Review Completed By; __ '~~Xee_"_L..~\ili:t===:__ __ ---~.,1000'Cd,.J 
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B B 

CONTROL2 c EWSED04 c 

D 0 

A 0 A 

B 0 8 

EWSED 01 c 0 EWSE005 c 

D D 0 

EWSED02 c EWSED06 c 
D 0 D 

B 8 

EWSE003 c 0 EWSED07 c 
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E 0 E 0 

8 8 

EWSE008 c EWSED09 c 
0 D 0 
E 

-. E ....._ 
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An;hive 

Control 

EIWSE002 

EIWSED03 

EIWSE004 

lnWal A:evi~ Completad By:_I,IQ'--jlf--~---------

QAU Fonn # 3570 

~;rwseo os 

E:IWSEO 06 

EriNSED 07 

DATE/TIME Ol}'ing Initialed 

DATEfriME Dl}'ing Terminated 

BALANCE 10# 

INITIALS 

CONT"' Control CONC "' Concentration REP ~ Replicate 

Wt. ~ Weight ORG_ ~ Organism 

(!)It: :;1( 

(j)ft ;.:.. 

(£)1.0: ·~ 

'1- t.-:o __,. [.o, c'N""J 
~-6-'0 O>(·OIII~j 

7-~-:o ~(-DJl}ol 

c~'-"""-""1' [Y'Jr"'d;,) 
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Taft! Wt (9) 

COnlrol:Z 

EWSED 01 

t:WSED 0.2 

E;WSEO 03 

EWSED 04 

EWSEO os 

Initial Review Completed By:_---I~J-'b ________ _ 

QAU Form# 3570 

E:WSED ()5 

E:WSED o7 

E:wseooa 

q-'J..)-ro 1 u;,o 
9- zr-1• I lk'?> 

Jqo ---6) 
oK/og.., 

CONT- Control CONC - Concentration REP - Replicate 

Wt- Weight ORG. - Organism 

11,_-. I•· f-b 
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T:Eir~ WI (!J) 

EWSED 0~ 

Initial Review Completed By:, _ _,Dwk='--· -------
QAU Form# 3570 

TOTAl. 
1/'JT(f:l) 

- L. 

DATEfriME Drying Initiated 

DATE/TIME Dl}'ing Terminated 

BAlANCE ID# 

INITIALS 

CONT ~ Control CONC ~ Concentration REP ~ Replicate 

ORG. ~ Organism 

@ x e /PIL '1(1-~/1~ ....., (/IJv) 

ctjDf(t'b ~c11 {J 

28 d L. plum O$US Whole Sedimant 1!1ii nf .. J:. 



Test Notes 

Comm!ilnls 
lA!~ . .£ [AJI 5CAL12.. i- C'j \ Date Time !!!!!@Jl; 
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pH Ill it. 

URS • Gulfco BERA 

7'1 CONTROL • NEW !6 
Day -1 

URS · Gulfco BERA fit-CONTROL· NEW -=t .? Day_Q_ 

URS · Gulfco BERA 
CONTROL f.O 
Day_o_ 

URS · Gulfco BERA 

.:t. 4 EIWSED01 
Day~ 

URS • Gulfco BERA 
EIWSED02 J"O 
Day ~ 

URS · Gulfco BERA r. o EIWSED03 
0 

f.o 

f.o 

r.o 
URS • Gulfco BERA 

-q.~ EIWSED07 
Day __Q_ 

URS · Gulfco SERA 
CONTROL2 f.'D 
Day_ll>_ 

URS • Gulfco BERA 
EWSED 01 f.O 

0 

URS · Gulfco BERA 
ewseg 02 p 0 
Day __ 

URS · Gulfco SERA r.0 EWSED03 
.," Day_!:>_ 

Comments: 

CONTINUED ON NEXT PAGE. .... 
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Comments; 

URS- Gulfco BERA 
EWSED04 

URS - Gulfco BERA 
EWSE006 
Day_D_ 

URS - Gulfco BERA 
EWSED07 
Day_o_ 

URS- Gulfco BERA 
EWSE008 
Day_\!_ 

URS - Gulfco BERA 
EWSED09 
Day _Q___ 
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URS • Gulfco SERA 
CONTROL- NEW 
Day -1 

URS- Gulfco SERA 
CONTROL· NEW 
Day iJ 

URS • Gulfco SERA 
CONTROL 
Day __f)__ 

URS - Gulfco SERA 
EIWSED 01 
Day_O_ 

URS - Gulfco SERA 
EIWSED02 
Day_L 

URS • Gulfco SERA 
EIWSED03 

~~ Oay_o_ 

URS • Gulfco SERA 
EIWSED04 
Day_o_ 

URS - Gulfco SERA 
EIWSED 05 
Day_b_ 

URS - Gulfco SERA 
EIWSED06 
Day o 

URS - Gulfco SERA 
EIWSED07 
Day '-' 

URS • Gulfco SERA 
CONTROL2 
Day_o_ 

URS - Gulfco SERA 
EWSED 01 
Day.Jl_ 

URS - Gulfco SERA 
EWSED02 
Day Q 

URS - Gulfco SERA 
EWSED 03 
Day ___Q___ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/25110 

1-/L 

Page No. __ l,_ __ _ 



Comments: 

URS - Gulfco BERA 
EWSED04 
Day o 

URS - Gulfco BERA 
EWSEDOS 
Day ___fL_ 

URS- Gulfco BERA 
EWSED06 
Day_O_ 

URS- Gulfco BERA 
EWSED07 
Day_<>_ 

URS - Gulfco BERA 
EWSED08 
Day_ll_ 

URS - Gulfco BERA 
EWSED09 
Day_t __ 

QAU Form #7420a Rev.S/25110 

I nit. 

2--Page No. ____ _ 



Client/ 
Sample No./Sample Oate 

URS - Gulfco SERA 
CONTROL 
Day_1_ 

URS - Gulfco BERA 
EIWSED01 
Day__j_ 

URS - Gulfco BERA 
EJWSED02 
Day_l_ 

URS - Gulfco BERA 
EIWSED03 

""'''''· "'·'""·' Day_,_ 

Comments; 

URS - Gulfco BERA 
EIWSED04 
Day_l_ 

URS - Gulfco SERA 
e1wsepos 
Day __ 

URS - Gulfco BERA 
EIWSED06 

URS - Gulfoo SERA 
EJWsEpo7 
Day __ 

URS- Gulfco BERA 
CONTROL2 
Day_l_ 

URS- Gulfco SERA 
EWSED 01 
Day_____[____ 

URS - Gulfco SERA 
EWSED02 
Day_____[____ 

URS - Gulfco SERA 
EWSED 03 
Day_l_ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.8/26/10 

pH In it. 

f( L 

::).4 

f. 0 

f,o 

r.o 

3 
Page No. _____ _ 



Client/ 
Sample No./Sample Date pH JraH. 

URS - Gulfco SERA 

f'.t> f{ L. EWSED 04 
Day_j__ 

URS - Gulfco BERA g_o EWSED05 
Day_\_ 

URS- Gulfco BERA 

t.i EWSED06 
Day__1_ 

URS - Gulfco BERA 
fo EWSED07 

Day___t._ 

URS- Gulfco BERA 

1.<1 EWSED 08 
Day__\__ 

URS - Gulfco BERA 
EWSED09 r. b 
Day __ l_ 

Comments: 

OAU Focm #7420a Rev.S/26/10 Page No_--~--'----



D.O. 
I nit. mg/L 

URS- Gulfco SERA :r. y H CONTROL L 
Day_l_ 

URS • Gulfco SERA 
1-_9 EIWSED 01 

Day __ ,_ 

URS - Gulfco SERA 
EIWSEDD2 +-9 Day_\_ 

URS - Gulfco SERA 
~ 'D EIWSED03 

Day_•_ 

URS • Gulfco SERA 
EIWSED04 '(. 0 

URS- Gulfco SERA f_v EIWSED05 
Day_•_ 

URS - Gulfco SERA 
.t .I EIWSED06 

Day __ ,_ 

URS - Gulfco SERA 
Li EIWSEDD7 

Day __ l _ 

URS - Gulfco SERA ::t .'1 CONTROL2 
Day_l_ 

URS • Gulfco SERA 
EWSED01 1--1 
U RS - Gulfco SERA 

'8.0 EWSED02 
Day 

URS • Gulfco SERA 

=7 
Cj EWSED03 

Day_<_ ' 

Comments; 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.BI26/10 Page No.-----



Comments: 

URS - Gulfco BERA 
EWSED04 
Day 

URS - Gulfco BERA 
EWSEDOS 
Day_(_ 

URS- Gulfco BERA 
EWSED06 
Day_\_ 

URS- Gulfco BERA 
EWSED07 
Day_1_ 

URS - Gulfco BERA 
EWSED06 

URS - Gulfco BERA 
EWSED09 

QAU Form #7420a Rev.B/2611 0 

I nit. 

Hl 



pH I nil. 

URS- Gulfco BERA 
CONTROL- NEW 
Day~ 

0 . . u 

URS- GuiFco BERA 
CONTROL -- -Day_'l._ ;-;v 

URS- Gulfco BERA q-v EIWSED 01 
Day_Z_ 

URS- Gulfco SERA 1;·0 EIWSED02 
Day -----'=-----

S,D 

URS- Gulfco SERA 
EIWSED0-4 ;;·I 
Day 2 

URS - Gulfco SERA 
EIWSEDOS ~-I 
Day_t_ 

'ii'- \ 

URS - Gulfco SERA .q. I EIWSED07 
Day_l_ 

URS - Gulfco BERA 
CONT~OL2 9·0 
Day __ 

URS - Gulfco SERA 
'i3 ·0 EWSED 01 

Day_'l_ 

""cl 

URS - Gulfco SERA 
S· l EWSED03 

Day_2_ 

Comments: ~.rm~~,..... '*' 
~av 

pH f"'.LH..-· " 951 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/27110 Page No. ____ _ 



Commenls: 

URS - Gulfco SERA 
EWSED04 
Day...:!::___ 

URS - Gulfco BERA 
EWSED05 
Day_"-_ 

URS- Gulfco SERA 
EWSED06 
Day....!::.._ 

URS - Gulfco BERA 
EWSED07 
Day 1. 

QAU Form #7420a Rev.8127/10 

pH lnit. 

~. \ 



Client! D.O. Sampte No.!Sample Date 
mg/l In it. 

URS - Gulfco BERA 

~- + CONTROL - NEW 
Day __.!:::.___ 

URS- Gulfco BERA 
CONTROL 
Day_Z_ 

URS • Gulfco BERA 
EIWSED 01 
Day_l_ 

URS - Gulfco BERA 

1 ,'I EIWSED02 
Day_Z._ 

URS - Gulfco BERA 

=7 < 1 EIWSED03 
Day_2_ 

URS - Gulfco BERA 
i EIWSED04 ':J. r 

Day ...b.._ 

URS- Gutfco BERA :},] EIWSED05 
Day ___2__ 

U RS - Gulfco BERA 1-.9 EIWSEDOO 
Day_2 __ 

URS - Gulfco BERA 

==t < 9 EIWSED07 
Day_<-_ 

URS - Gulfco BERA 
CONTROL2 
Day_2_ 

URS • Gulfco BERA 
EWSED 01 ~j Day_<-_ 

URS - Gulfco BERA 

=r -1 EWSED02 
Day_z._ 

URS - Gulfco BERA 

l~ EWSED03 
Day...!::.__ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/27110 Page No.-----



o_o_ 
I nit. mg/L 

URS - Gulfco SERA 
EWSED04 ~~ HL 
Day_l_ 

URS - Gulfco SERA 

:=t -~ EWSED05 
Day_'-_ 

URS - Gulfco SERA 
EWSED06 1- .; Day_.,__ 

URS - Gulfco SERA 
EWSED07 ~.1 Day--.:~..... 

URS - Gulfco SERA 
EWSED06 ::; . i Day_'-_ 

URS - Gulfco SERA 
EWSED09 :Y-1 Day_l-_ 

Comments: 

QAU Form #7420a Rev.8127110 
~ Page No ______ _ 



pH lo~. 

URS • Gulfco SERA ,Z() }t>~ CONTROL 1. ~ Day_l_ 

URS - Gulfco SERA 
1. q EIWSED01 

Day......i.._ 

URS- Gulfco SERA 
EIWSED02 1."1 
Day~ 

URS • Gulfco SERA 
:(,CO) EIWSED03 

Day ____L_ 

URS- Gulfco SERA 
EIWSED04 g.o 
Day_l__ 

URS- Gulfco SERA 
EIWSED05 fo Day___3,_ 

URS- Gulfco SERA 
EIWSED06 ~-0 Day_3_ 

URS • Gulfco SERA 
EIWSED07 f.o 
Day_3_ 

URS • Gulfco SERA 
CONTROL2 ~-D Day ___1.._ 

URS- Gulfco SERA 
EWSE~ 01 
Day __ f.o 
URS - Gulfco SERA 

~ .0 EWSED02 
Day_l_ 

URS - Gulfco SERA Y.o EWSED03 
Day 3 

Comments: ~.'ri'",h"'-D·~"fL.- ~-, T-3"o 

p>i M.c '1-L-- a , __3sj___ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rov.B/26110 Page No. _l'_L_ __ _ 



Client/ 
Sample No./Sample Date 

Comments: 

URS • Gulfco BERA 
EWSED04 
Day_'?_ 

URS · Gulfco BERA 
EWSED05 
Day_:;_ 

URS • Gulfco BERA 
EWSED06 
Day_~_ 

URS - Gulfco BERA 
EWSED07 
Day ----3....... 

URS - Gulfco BERA 
EWSEDOB 
Day ___L_ 

URS • Gulfco BERA 
EWSED09 
Day ---2;_ 

QAU Form #7420a Rev.ll/28110 

pH I nit. 

g .0 

~-D 

~-0 

Page No. _J...:_ __ _ 



0,0. 
Jnit 

mg/L 

URS • Gulfco SERA 
CONTROL 1.'5 1)\L 
Day_l_ 

URS • Gulfco BERA 
EIWSED 01 :u Oay_l_ 

URS · Gulfco SERA 
EIWSED02 
Day_)_ 

URS • Gulfco BERA 
EIWSED03 1.) Day_l_ 

URS • Gulfco BERA 
EIWSED04 :r . ., Oay_l_ 

URS · Gulfco SERA 
EIWSE005 

l-· s Day___}_ 

URS • Gulfco BERA 
EIWSE006 7-.S Day....:i._ 

URS • Gulfco SERA 
EIWSE007 1.4 Day_:i_ 

URS • Gulfco BERA 
CONTROL2 
Oay_7_ 

-.,. <; 

URS • Gulfco BERA 
EWSE001 1-.tf Day....l........ 

URS • Gulfco BERA 
EWS~02 
Day __ f• t{ 

URS • Gulfco BERA 
EWSED03 7-S Day_>_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/28110 Page No. __ 1 ___ _ 



Comments: 

URS - Gulfco SERA 
EWSEDOS 
Day_}____ 

URS - Gulfco BERA 
EWSED06 
Day_'\_ 

URS - Gulfco BERA 
EWSED07 
Day_]__ 

URS • Gulfco SERA 
EWSEQ08 
Day_

0i_ 

URS - Gulfco BERA 
EWSE009 
Day_-;_ 

QAU Fonn #7420a Rev.BI28110 

D.O. 
mg/L 

1-S 

I nit. 

Page No. __ 8 __ _ 



pH In it. 

URS • Gulfco SERA 
CONTROL- NEW g-.o Day_~_ 

URS- Gulfco SERA 
CONTROL 
Day_V_ 

~-0 

URS - Gulfco SERA 
EIWS1p01 
Day_·_ 

~.o 

~- l) 

1J·. 0 

"{v 

t· () 

URS - Gulfco SERA 
~;J EIWSED06 

Day.....!::!...._ 

URS - Gulfco SERA 
EIWSED07 <t-o 
Day 

'1)-o 

'6-u 

IH>~~$t: 

pll Mtt.:.- rt· Yv<; 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7d20a Rev.S/28/10 Page No. __ 91----



Client/ 
Sample No./Sampl& Oate 

comments; 

URS - Gulfco SERA 
EWSED04 
Day __If_ 

URS - Gulfco SERA 
EWSED05 
Day 

URS - Gulfco SERA 
EWSED08 
Day -l{__ 

QAU Form #74~0• Rev.B/28110 

'<-0 

Page No. _....!)..::0:..._ __ 



Client/ D.O. 
Sample No.fSample Date 

mg/L 

URS - Gulfco BERA 
CONTROL -NEW =J<> 
Day_L_ ~ 

U RS - Gulf co BERA 

f. 'K CONTROL 
Day_'f_ 

URS - Gulfco BERA 

).'i EIWSED01 
Day 

-1-7 

1-\o 

i¥ 
URS - Gulfco BERA 

f.c, EIWS~DOS 
Day 

URS- Gullco BERA 

~-~ EIWSED06 
Day ....!:L_ 

7s 

}S 
URS - Gulfco BERA 

f-t;;; EWSED01 
Day_!j____ 

URS - Gulfco BERA ·-:;.. 'S EWSED02 
Day...1L.._ 

URS - Gulfco BERA 

1--s EWSED03 
Day .....!:f._ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.lll28/10 Page No_~"~---



Client/ 
Semple No./Samplo Date 

Comments: 

URS • Gulfco BERA 
EWSED04 
Day__!:L_ 

URS - Gulfco BERA 
EWSED05 
Day___!L 

URS • Gulfco BERA 
EWSED06 
Day....!:(.._ 

URS • Gulfco BERA 
EWSED07 
Day 

QAU Form #7420a Rev.S/28110 

7s 

Page No._.:_) 0 __ _ 



pH I nit. 

URS • Gulfco SERA 
CONTROL .f 7 tt::r oay_r_ 

URS - Gulfco SERA 
EIWSED 01 ~-'7 Day..£.__ 

URS • Gulfco SERA 
EIWS;t>02 
Day __ 8.:::> 
URS - Gulfco SERA 
EIWSED03 80 
Day _I_ 

URS • Gulfco SERA 
EIWSED04 ao Day _.f.__ 

URS • Gulfco SERA +9 EIWS3P05 
Day __ 

URS - Gulfco SERA 
EIWSED06 8.0 Day___L_ 

URS • Gulfco SERA 
EIWSED07 RO 
Day_l;_ 

URS- Gulfco SERA 
CONTROL2 
Day____£__ 

URS - Gulfco SERA ).CJ EWSED01 
Day....s:_ 

URS - Gulfco SERA 
EWSED02 
Day ___s:_ 

URS • Gulfco SERA 

\ EWSE~03 8.0 Day __ 

Comments: 

CONTINUED ON NEXT PAGE ••• ,. 

OAU Form #7420a Rev.B/30/10 
\I Page No. ____ _ 



ptl I nil 

URS - Gulfco SERA 
EWSED04 8.0 HT 
Day_5 __ 

URS - Gulfco SERA 
EWSED05 

~1 Day_..(_ 

URS - Gulfco SERA 
EWSED06 8 ::) 
Day_Y __ 

URS - Gulfco SERA 
80 EWSED07 

Day_}__ 

URS - Gulfco BERA '1·1 EWSED08 
Day___[_ 

URS - Gulfco SERA 
EWSED09 go 
Day_j_ 

Comments: 

QAU Form #7420a Rev.B/30/10 jZ.. Page No._..:.__ __ _ 



D_Q_ 
I nit_ 

mg/L 

URS • Gulfco BERA 

1 -~ fl L CONTROL H3 
Day_f_ 

URS - Gulfco BERA 

=J-~ EIWSED01 
Day..L__ 

•., URS • Gulfco BERA 
1 EIWSED02 

Day_.[._ 

URS - Gulfco SERA 
EIWSE003 
Day_)~-

URS - Gulfco SERA 
EIWSED04 

~-.f Day_L_ 

URS • Gulfco SERA 
EIWSEDOS ·r f --Day _.I_ 

URS • Gulfco BERA 
·:~)' ~ EIWS)D 06 

Day~~ 

URS • Gulfco SERA 

.:r . ~ EIWSED07 
Day_J__ 

URS - Gulfco BERA 

1-'3 CONTROL2 
Day __s__ 
URS - Gulfco BERA :.r . '_) EWSED 01 
Day_L_ 

URS • Gulfco BERA 
'=1 . ) EWSED02 

Day __1____ 

·1 '"\ 
Comments; 

CONTINUED ON NEXT PAGE ..... 

I ( 
QAU Forrn #7 420a Rev.B/30/1 0 Page NO.-----



D.O. 
In~. mg/L 

URS - Gulfco BERA 

~.~ l EWSED04 
Day_J__ 

URS - Gulfco BERA 
EWSEDOS =1-. s Day __J__ 

URS - Gulfco BERA 
EWSED06 

~ '5 Day___,[____ 

URS - Gulfco BERA 
EWSED07 1 5 Day...L_ 

URS - Gulfco BERA 
EWSED08 =t.S Day ..>I_ 

URS - Gulfco BERA 

i-S EWS:f>09 
Day __ 

Comments: 

12... 
QAU Form #7420a Rev.8/30/1 0 Page No. ____ _ 



Client! 
Sample No./Sample Date pH In it 

URS - Gulfco BERA 
CONTROL • NEW so »:r Day_b_ 

URS • Gulfco BERA 
CONTROL 8.0 
Day_l._ 

URS- Gulfco BERA 
EIWSED 01 8.1 
Day -.Je__ 

URS • Gulfco BERA 
EIWSED02 s.o Day_b_ 

URS- Gulfco BERA 
EIWSED03 8 .:) 
Oay_J£_ 

URS - Gulfco BERA 
EIWSED04 

.--, 
o.'D 

Day __lQ___ 

URS - Gulfco BERA 
EIWSED05 8-0 Day_b_ 

URS • Gulfco BERA e.o EIWSED06 
Day .Je.._ 

URS • Gulfco BERA 
EIWSED07 8.0 
Day~ 

URS • Gulfco BERA 
~· q CONTROL2 

Day _j,__ 

URS - Gulfco BERA 
f-.q EWSED 01 

Day ...Ji2...._ 

URS- Gulfco BERA 
8.0 EWSED02 

Day_!,;_ 

URS • Gulfco BERA 
EWSED03 8 • .... 0 
Day 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.S/30110 \~ 
Page No. ---'----



Client/ 
Sample No./Sample Date pH 

URS - Gullco SERA 
EWSED04 8.'-( Day.!£.._ 

URS - Gulfco SERA 
EWSED05 
Day_!,;___ 

80 

URS - Guffco SERA 
EWSED06 B.o 
Day~ 

URS - Gulfco BERA 
So EWSED07 

Day ....!f.._ 

URS - Gulfco BERA 
EWSED08 3.0 Day _lol.__ 

URS - Gullco SERA 
EWSED09 S.o Day_!._ 

Comments: 

QAU Fonn #7420a Rev.B/30/10 
)I{ 

Page No.-----



ClienU 0.0. Sample No./Samplo Oate 
mg/L In~. 

URS - Gulfco SERA 
CONTROL- NEW i-(, +f) 
Day~ 

URS - Gulfco SERA 
CONTROL ·v; 

URS - Gulfco SERA 
EIWSED 01 :;.s Day___k_ 

URS - Gulfco BERA .:;..;; EIWSED02 

URS - Gulfco BERA 
;~o E!WSED03 

Day_'£_ 

URS - Gulfco BERA 

=l.s EIWSED04 
Day ____!.:___ 

URS- Gulfco SERA 
EIWSED05 ,)_5 
Day___ja__ 

URS- Gulfco BERA 
~s EIWSED06 

Day --!A..... 

URS - Gulfco SERA 
2?-S EIWSED07 

Day.....!£...._ 

URS- Gulfco SERA 
CONTROL2 
Day____I.<L_ 

URS - Gulfco SERA 
EWSED 01 f5 Day..J£..._ 

URS- Gulfco BERA 
EWSED02 '==I-s 
Day ....J.,..____ 

URS - Gulfco SERA 
EWSED03 
Day_k_ 

~-S" 

Comments: 0 r~e '"'>" B J"'l• )I;~ ~[Lo.o1] 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.8/30/10 Page No. _ _;lc.:;"3 __ _ 



D.O. 
mg/L 

URS - Gulfco BERA 
EWSED04 ::tS Day....!.o._ 

URS - Gulfco SERA 
EWSED05 i-.-(., 
Day_l.._ 

URS - Gulfco BERA 
EWSEDOS +~ 
Day_l>_ 

URS - Gulfco SERA 
EWSED07 ~- ~ 
Day.......!t...... 

URS - Gulfco SERA 
':)..(, EWSE008 

Day -->L-

URS - Gulfco BERA 

~(, EWSED09 
Day ...k__ 

Comments: 

QAU Form #7420a Rev.B/30/10 Page No.-~--'~--__ _ 



Client/ 
Sample NoJSample Date pH 

URS - Gulfco SERA 
CONTROL =f. 'i3 Day ....::t._ 

URS • Gulfco SERA 
EIWSED01 1-.B Day ____2_ 

URS - Gulfco SERA 
EIWSED02 :r--.ro Day ----2_ 

URS • Gulfco SERA 
EIWSED03 ::t~ cr 
Day......:..__ 

URS • Gulfco SERA 
EIWS~D04 
Day __ ·_ 

URS - Gulfco SERA 
EIWSED05 i--8 Day_3__ 

URS- Gulfco SERA 
EIWSED06 
Day ....::L_ 

URS • Gulfco SERA 
EIWSED07 1-9 ' Day_';!_ 

URS • Gulfco SERA 
CONTROL2 )-.Cj Day__l_ 

URS • Gulfco SERA 
EWSEO 01 

~-+ Day_)_ 

URS - Gulfco SERA 
EWSED02 i-~ Day_L_ 

URS - Gulfco SERA :r-.q EWSED03 
Oay_l_ 

Commenls: 

CONTINUED ON NEXT PAGE ••••• 

QAU Form #7420a Rev.8/30/10 
I) 

Page No. ____ _ 



pH I nit. 

URS - Gulfco BERA 
EWSED04 +1 Day.....::±..._ 

URS - Gulfco BERA 
EWSED05 1.q Day.:l__ 

URS - Gulfco BERA 
'::J.g EWSED06 

Dayl_ 

URS - Gulfco BERA ·-., 
EWSED07 "7··"? Day_J_ 

URS - Gulfco BERA 
~:~ EWSED08 

Day____'_l__ ' ' 

URS- Gulfco BERA =t.g EWSED09 
Day ____.1:__ 

Comments: 

QAU Fonn #7420a Rev.S/30/10 
Ito 

Page No.----~ 



0,0. 
I nit. 

mg/1. 

URS • Gulfco BERA 
CONTROL i.L Day 

URS - Gulfco BERA 
EIWSED 01 
Day_l_ 

URS • Gulfco BERA %b'@ EIWSED02 
Day__3__ 

URS- Gulfco BERA 

1--l. EIWSED03 
Day____}__ 

URS - Gulfco BERA 
EIWSED04 =t,L, 
Day____}__ 

URS • Gulfco BERA 
EIWSEDOS }~ Day __l__ 

URS - Gulfco BERA 
EIWSED06 )Co 
Day_2_ 

URS - Gulfco BERA 
EIWS~07 iC... Day __ 

.. , 

URS - Gulfco BERA 
CONTROL2 

~to Day 

URS - Gulfco BERA 
EWS~01 
Day __ ._ i-l 
URS - Gulfco BERA 

::;.b EWS~02 
Day 

URS - Gulfco BERA 
EWSED03 ::J.s 
Day ___1:_ 

Comments: 0 I" -~ 9 J, /i? ~ [i-.1] 
@ l£ llJ 9/dro ---0 

CONTINUED ON NEXT PAGE ..... 

OAU Fo•m #7420a Rev.B/30/10 Page No. ---'~"'S __ _ 



Clienll D.O. Sample NcJSample Date mg/1.. I nit. 

URS - Gulfco BERA 
EWSED04 ~-::r Day _..J:.... 

URS - Gulfco BERA 
EWSED05 

~c} Day __l__ 

URS - Gulfco BERA 
EWSEDOB ':f, ),-Day -----=:L_ 

URS- Gulfco BERA 
EWSED07 ~--~ Day_l_ 

URS - Gulfco BERA 
EWSED06 '"::!. ~ 
Day__l_ 

,, ' 

URS - Gulfco BERA 

'=1-.'+ EWSED09 
Day i____ 

Comments: 

QAU Form #7420a Rev.8130/1 0 Page No. ____ _ 



pH IM. 

URS • Gultco BERA 
CONTROL· NEW ~·1 +IS Day_s__ 

URS- Gulfco BERA 
CONTROL 1· 'l Day_'>_ 

URS • Gulfco BERA +q EIWSED 01 
Day...:!....._ ' 

URS • Gulfco BERA 
EIWSED02 B.'\J 
Day_s__ 

URS - Gulfco BERA 
EIWSED03 s.a 
Day ...:to...._ 

URS • Gulfco BERA 
EIWSED04 l-. 9 
Day.....i.._ 

URS • Gulfco SERA 
EIWSEDOS ~1' Day ....:JL_ 

URS • Gulfco SERA 

l··l e1wswos 
Day __ 

URS - Gulfco BERA 
EIWSED07 
Day __.:'ii._ 

B.o 

URS • Gulfco SERA 
CONTROL2 B.o 
Day ...:1__ 

URS - Gulfco BERA 
EWSED 01 i·9 Day _jL__ 

URS - Gulfco BERA 
EWSED02 ":)._g 
Day_$_ 

URS - Gulfco BERA ·-:;..q EWSED03 
Day_t_ 

~ [:n} 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420o Rev.8/30/10 \"t Page No._.......; __ _ 



Client/ 
Sample No.ISample Date pH 

URS • Gutfco SERA 
EWSED04 Ro Day___];_____ .• 
URS • Gulfco SERA 
EWSEDOS 

~·1 Day....:i._ 

URS - Gulfco SERA 
EWSED06 ~-q 
Day.....:L_ 

URS • Gulfco SERA 
EWSED07 B.:> 
Day___j_ 

URS • Gulfco SERA 
EWSED08 8-::> 
Day.....:IL.. 

URS • Gulfco BERA 
EWSED09 :r. Q 

Day....:L.. I 

Comments: @il \f5 q/.~}v::J -::,[:t~]. 

OAU Form #7420a Rev.B/3011 0 '" Page No _____ _ 



Client! o_o_ 
Sample No.tSarnple Date mgiL I nit. 

URS - Gulfco SERA 
CONTROL· NEW 1.8 tiJ 

URS • Gulfco BERA 
CONTROL 

~-'* Day____..]_ 

URS - Gulfco BERA 
EIWSED01 ~~ + 
URS • Gulfco BERA 
EIWSED02 ).":). 

URS • GuHco BERA 
EIWSED03 ),::J. 
Day~ 

URS - Gulfco SERA 
EIWSED04 

~,-} 

URS- Gulfco SERA 
EIWSED05 ~- i-· Day -.-:fL. 

URS - Gulfco BERA 
EIWSED06 ~-:r Day__s_ 

URS • Gulfco BERA 
EIWSED07 

URS • Gulfco BERA 
4.C. CONTROL2 

URS - Gulfco SERA 
EWSED01 ).(, 
Day__:jL 

URS - GuKco BERA ),L EWSED02 
Day q 

URS • Gulfco BERA \.). EWSED03 
Day~ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.S/30/10 Page No. _ _jiLT'-----



ClienU 
Sample No.tS.ample Date 

Cornrnents: 

U RS - Gulfco BERA 
EWSED04 
Day~ 

URS - Gulfco BERA 
EWSED05 
Day "'f 

URS - Gulfco BERA 
EWSED06 
Day ....:ll..._ 

URS- Gulfco BERA 
EWSED07 
Day____!___ 

URS - Gulfco BERA 
EWSEDOB 
Day~ 

URS - Gulfco BERA 
EWSED09 
Day ...2... 

QAU Forrn #7420a Rev.S/30110 

D.O. 
rngJL I nit. 

Page No. _ __,_1_,_11 __ 



Client/ 
Sarnple No.!Sample Date pH I nit. 

URS - Gutfco SERA 
CONTROL ~-8 *f Day ____:!_____ 

URS- Gulfco SERA 
EIWSED01 1--9 Day...!!...._ 

URS • Gulfco SERA 
EIWSED02 so 
Day __!L_ 

URS - Gulfco SERA 
EIWSED03 
Day_<l_ 

8.KJ 

URS - Gulfco SERA 
EIWSED04 g_o 
Day ....!1._ 

URS • Gunco SERA 
EIWSEDOS "79 Day_"l_ 

URS - Guffco SERA 
EIWSE~06 
Day ' 

so 
URS - Gulfco SERA 
EIWSED07 =+-~ Day __£J_ 

URS - Gulfco SERA 
CONTROL2 jlO 
Day....:L_ 

URS - Gultco SERA 
EWSED01 go 
Day __1__ 

URS- Gulfco SERA 
EWSED02 g_o 
Day ___..2_ 

URS - Gulfco SERA 
EWSED03 
Day ____!i_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.a/30/10 Page No. _.:_I '1_:_ __ 



pH loit. 

URS- Gulfco SERA 
EWSED04 8.0 ~ Day ____i_ 

URS - Gulfco SERA 
EWSED05 
Day_3_ 8.0 
URS - Gulfco SERA 
EWSED06 8.o 
Day_"l __ 

URS - Gulfco SERA 
EWSED07 8.\ Day_"!_ 

URS- Gulfco SERA 
EWSED08 8.C> 
Day 

URS - Gulfco SERA 8.0 EWSED09 
Day.....!)__ 

Comments; 

OAU Form #7420a Rev.S/30/1 0 Page No. __ 2o___;_ __ _ 



0.0. 
I nit. mg/1. 

URS- Gulfco SERA 
CONT~OL 
Day_'_ 

=?,b 1-lf 
URS ~ Gulfco BERA 
EIWSED 01 '1.6 
Day...i.._ 

URS- Gulfco SERA 
EIWSED02 -:t(o 
Day_j__ 

URS- Gulfco SERA 
EIWSED03 ""1- b 
Day_<_)_ 

URS- Gulfco BERA 
EIWSED04 ~ ")_ 
Day_j__ 

URS - Gulfco SERA 
{;, EIWSEDOS i 

URS - Gulfco SERA 
"1-5 EIWSEDOG 

Oay__i_ 

URS • Gulfco SERA 
EIWSED07 
Oay_'l_ 

URS - Gulfco SERA 
CON-,OL2 
Day __ +6 
URS- Gulfco BERA 
EWSED01 "1.) Day_j_ 

URS - Gulfco SERA 
EWSED02 14-Day_j_ 

URS • Gulfco BERA 
EWSE~03 
Day __ 

~.) 

Comments: 

CONTINUED ON NEXT PAGE •.•.. 

OAU Form #7420a Rev.8130/10 Page No. __ l:.._"'f __ _ 



0.0. 
I nit. mg/L 

URS - Gulfco BERA 
EWSED04 

-liT Day_9_ 

URS • Gulfco BERA 
EWSEDOS \:}_ Day_'l_ 

URS - Gulfco BERA 
EWSED06 

~8 Day_<J_ 

URS • Gulfco BERA 
EWSED07 . ., 
Day __i__ -!-.').. 

URS - Gulfco BERA 
EWSED08 =t.} Day--3_ 

URS - Gulfco BERA 
EWSED09 =l'J 
Day ----'1.._ 

Comments: 

QAU Form #7420a Rev.BI30/10 to Page No. __ _::__ __ 



Client/ 
Sample No.tSample Date pH 1M. 

URS • Gulfco SERA ·-:r -'1 ~K CONTROL - NEW 
Oay_,_•~ 

URS · Gulfco SERA ·:r '1 CONTROL 
Day ...l!:___ 

URS • Gulfcc SERA '{u EIWSED 01 

URS · Gulfco SERA f. d-EIWSED02 

U RS - Gulfco SERA 6- \ EIWSED03 

URS - Gulfco SERA 1-'1 EIWSED04 
Day ----'-"----

U RS - Gulfco BERA 1 Cj 
EIWSEDOS 
Day_,_u_ 

URS- Gulfco SERA ~. () EIWSED06 
Day ..1LL_ 

URS - Gulfco SERA K- D EIWSED07 
Day ...l.i.:...._ 

URS - Gulfco SERA 
~-'0 CONTROL2 

URS - Gulfco SERA 8" D EWSED01 

URS • Gulfco SERA "1-·'1 EWSED02 
Day~ 

URS - Gulfcc SERA '£·0 
EWSED03 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/3110 
)., Page No, _ ___:____ __ _ 



CllenV 
Sample No.tSample Date pH I nit 

URS- Gulfco SERA 

'l EWSED04 
Day_<0_ 

D SK 
URS - Gulfco SERA 

1 Dj EWSED05 
Day_·'-'-

1 i 
URS - Gulfco BERA 

\{ f' EWSED07 ·U 
Day.....!..!:..... 

~ !) 

URS - Gulfco SERA ~- D EWSED09 

Comments: 

QAU Form #7420a Rev.9/3/10 2'Z. 
Page No.-----



URS - Gutfco BERA 
CONTROL - NEW 
Day ....:cE.__ 

URS- Gulfco SERA 
CONTROL 
Day......!£._ 

URS • Gulfco BERA 
EIWSED01 

URS • Gulfco SERA 
EIWSEDD2 
Day_'"-

URS - Gulfco BERA 
EIWS'fD03 
Day ____z_ 
URS - Gulfco BERA 
EIWSED04 
Day_i0_ 

URS - Gulfco BERA 
EIWSEDOS 
Day_l_u_ 

URS - Gulfco SERA 
EIWSEDOO 
Day....~..!<...._ 

URS- Gulfco SERA 
EIWSED07 
Day_l~_ 

URS • Gulfco BERA 
CONTROL2 
Day _j£_ 

URS - Gu~co SERA 
EWSE001 
Day_!'_'_ 

URS- Gulfco BERA 
EWSED02 
Day_l_u_ 

URS - Gulfco BERA 
EWSED03 
Day_t_c_ 

Comments:CU l E '::> \( 

CONTINUED ON NEXT PAGE •.... 

OAU Form #7420a Rev.913110 

D.O. 
mgll 

-1 + 
7? 

,-"). c 
' ,. 

Z-1 
Page No. ____ _ 



Cflentl 
Sample No./Sample Date 

URS - Gulfco BERA 
EWSED04 

URS - Gulfco BERA 
EWSED05 
Day~ 

URS - Gulfco BERA 
EWSED07 
Day .....:.:::._ 

URS - Gulfco BERA 
EWSED08 
Day _____!L 

URS - Gulfco SERA 
EWSED09 
Day ----O.JJ... 

Comments: iO- i 0 

<t 1<:: >"- '1-io lv:7[1t s;z) 

QAU Form #7420a Rev.913110 

I niL 

Page No _____ _ 



ClienV 
Sample No./Sample Date pH 

URS • Gulfco BERA 
CONTROL g, 1 
Day ___\L_ 

URS • Gulfco BERA 
EIWSED01 8. (._ Day_\_\_ 

URS • Gulfco BERA 
EIWSED02 K) Day_!l_ 

URS • Gulfco SERA 
EIWSED03 ~-? Day..JL_ 

URS • Gulfco BERA 
EIWSED04 &. ).. Day_l_\ _ 

URS • Gulfco BERA 
EIWSED05 ?·1-Day_ll_ 

URS • Gulf co BERA 
e1wswo6 
Day __ 

~. "'\.... 

URS- Gulfco SERA 
EIWSW07 
Day __ Y. 'L-

URS • Gul1co SERA 
CONT~OL2 
Day 8./ 
URS • Gulfco BERA 
EWSE~01 
Day I n 
URS • Gulfco BERA 
EWSED02 ~- 0 Day_lL_ 

URS · Gulfco BERA 

~-"L EWSER03 
Dey 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.913110 
22> 

Page No.-----



pH I nit. 

~_I-· me 
URS- Gulfco SERA 
EWSE?OS 
Day_\_ g- I 

URS- Gulfco BERA 
EWSE?,06 
Day_l_ 

f, "2-

URS- Gulfco SERA 
EWSER07 
Day __ g. I 

?-! 

~.1-

Comments: 

QAU Fo<m #7420a Rev_9/3/10 Page No ___ 2_'1 __ _ 



ClienU 
Sample No./Sample Date 

Comments: 

URS- Gulfco SERA 
CONTROL 
Day __A_ 

URS - Gulfco SERA 
EIWSED 01 
Day __ ,.,_ 

URS - Gulfco SERA 
EIWSED02 
Day_l\_ 

URS - Gulfco SERA 
EIWSED03 
Day_1\_ 

URS • Gulfco SERA 
EIWSED04 
Day_\\_ 

URS- Gulfco SERA 
EIWSEDOS 
Day __ l\_ 

URS - Gulfco SERA 
EtWSED06 
Day __i_L 

URS - Gulfco SERA 
EIWSED07 
Day_JL 

URS • Gulfco SERA 
EWSED 01 
Day __i_L 

URS- Gulfco SERA 
EWSED02 
Day ___!L 

URS - Gulfco SERA 
EWSED03 
Day II 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rov.9/3/10 

In it. 

p\L.-

'"13 Page No.-='-:....... __ 



Comments; 

URS - Gulfco BERA 
EWSED04 
Day 

URS - Gulfco BERA 
EWSE~OS 
Day~\_ 

URS - Gulfco BERA 
EWSE009 
Day_iL 

QAU Form #7420a Rev.9/3/10 

I nit. 

Page No. ~-2---'(( __ _ 



pH In it. 

URS- Gulfco BERA 

il--,...j fb CONTROL • NEW ~,I 
Day ...l1...._ 

URS • Gulfco SERA 
CONTROL ¥·1 
Day~"-

URS - Gulfco BERA 
EIWSED 01 '?I 
Day 

URS • Gulfco SERA 
EIWSED02 <?;-~ 
Day ...!.1_ 

URS • Gulfco SERA 
EIWSED03 ~-<, 

URS- Gulfco BERA 
1-.) EIWSED04 

Day ___1.L_ 

URS - Gulfco BERA 
'?.?-EIWSED05 

Day ___u___ 

URS- Gulfco BERA 
EIWSED06 T· I 
Day ----'-L 

URS • Gulfco BERA 
EIWSED07 
Day....!L 

b'-d-

URS • Gulfco BERA 
CONTROL2 'lJ·)-
Day ----'1c_ 

URS - Gulfco BERA 
EWSED 01 '!. ' Day 

URS • Gulfco SERA 
EWSED02 
Day __I_L 

~-I 

URS - Gulfco SERA '6"- I EWSED03 
Day_1 _1.._ 

Comments: f<,., I'< " I 6) 

<i:." I~ ~ '11~ I •U ........__.PI;. <\._"f'r-.tr.......-J.. .......... .+ ..... ,,- 'It 1-~1 1 --
CONTINUED ON NEXT PAGE .•••• 

OAU Form #7420a Rev.9/6/10 Page No. __ L._( __ _ 



ClienU 
Sample No./Sample Date pH I nit. 

URS - Gulfco SERA 

'~-"'I f6 EWSED04 '?;- I 

URS - Gulfco SERA 
EWSED05 ~. \ Day...ll_ 

URS - Gulfco SERA 
'\. I EWSED06 

URS - Gulfco SERA 
"{·2 EWSED07 

Day 

<t-2 

URS - Gulfco SERA '{-I EWSED09 
Day__l.L 

Comments: 
q l~.t h) ~""' [ :?-s J {010::. Pe, 

QAU Form #7420a Rev.9/6/10 Page No.-----



0.0, 
I nit. mgiL 

URS - Gullco SERA ~~~~ CONTROL- NEW 7- ~ 
URS- Gulfco SERA 

J':> CONTROL 

URS • Gulfco SERA 
EIWSED 01 t ~ 
URS - Gulfco SERA 

7.). EIWSED02 

URS • Gulfco SERA 
f.? EIWSED03 

Day__.!L 

URS - Gulfco SERA f'j EIWSED04 
Day..J.L 

URS - Gulfco BERA 

7. 'J EIWSED05 
Day __u____ 

URS- Gulfco BERA 
1-d-EIWSED06 

Day __12,__ 

URS - Gulfco SERA 
EIWSE007 ~().. 
Day...!.!::__ 

URS - Gulfco BERA 
CONTROL2 
Day___!L 

1-o 
URS - Gulfco SERA 

t- I EWSED01 
Day ____!L 

URS • Gulfco BERA 
EWSED02 t-1 Day....ll..... 

URS - Gulfco SERA 
f·l EWSED03 

Day ___!.l,._ 

Comments: (i) If \'.!> 

CONTINUED ON NEXT PAGE., ... 

OAU Fo<m #7420a Rev.9/6110 
~c; 

Page No.-----



URS - Gulfco SERA 
EWSED04 

URS - Gulfco BERA 
EWSED05 
Day___u_ 

URS - Gulfco SERA 
EWSED06 
Day ____u_ 

URS - Gulfco SERA 
EWSED07 
Day ___!.1_ 

URS - Gulfco SERA 
EWSED08 
Day__!L 

URS - Gulfco SERA 
EWSED09 
Day --..!..1. 

Comments: 
(!JiE.\'1!, 'll" ''" ~ 

0-~ 

I . \l-

0. ~ <j 

v .12. 

0 l. 3 
<>- J. 'I 

QAU Form #7420a Rev.91611 0 

D.O. 
mg/L 

J ., 
7"~ 

I nit 

Page No. __ L;_lo __ _ 



D.O. 
I nil. mgll 

URS - Gulfco SERA 

~ .1 CONTROL tz"" 1/L-
Day ____<__l_ 

URS - Gulfco SERA 
EIWSED 01 i -1 
URS - Gulfco BERA 
EIWSED02 ~ ,, 
Day ...2_ 

URS- Gulfco SERA 

:; " I EIWSED03 
Day_<_l_ 

URS - Gulfco BERA 
:t , I EIWSED04 

URS - Gulfco SERA 
EIWSEDOS 

=J -I Day_l_l_ 

URS- Gulfco SERA 
EIWSED06 
Day----'.3...... 

URS - Gulfco SERA 

=t, I EIWSED07 
Day ....!.L_ 

URS - Gulfco SERA 
CONTROL2 ·=r- ';L 
Oay____i_L 

URS- Gulfco BERA :; -I EWSED01 

URS - Gulfco SERA ::; ' \ EWSE002 
Day_'3_ 

URS - Gulfco SERA 
~ -I EWSED03 

Day ....!..1.... 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Focm #7420a Rev.917/10 Page No. _ _::2_1-;__ __ 



ClienU 
Sample No./Sample Date 

Comments: 

URS - Gulfco BERA 
EWSED04 

URS - Gulfco BERA 
EWSED05 
Day ___!_i__ 

URS - Gulfco BERA 
EWSED06 
Day_o?;_ 

URS - Gulfco BERA 
EWSED07 
Day...1,3_ 

URS - Gulfco BERA 
EWSED08 
Day ___o_.L_ 

URS - Gulfco BERA 
EWSEOOS 
Day ____!L 

QAU Form #7420a Rev.9/7/10 

In it 

zr: Page No. ____ _ 



pH I nit. 

URS- Gulfco SERA 
K...-- I • CONTROL (~' --

Day_,;_ 
~ • \_,1 L{L' 

URS - Gulfco SERA 
EIWSED01 '( ·~ 

Day_l_l_ ' I" 

URS- Gulfco SERA 
EIWSED02 

,. 
'· Day_t_;_ 

URS - Gulfco SERA _,., 
EIWSED03 ' Day_n_ 

URS - Gulfco SERA 
EIWSED04 '? 

i/ ' ._.. 

Day ...J..L.. 

URS - Gulfco BERA 
EIWSED05 )' 0 
Day .J.L__ 

URS • Gulfco BERA 
EIWSED06 ... \ . 

Cay __il_ ·•' 

URS - Gulfco BERA ,•. 

EIWSED07 ?;". 
Day.J.L 

URS - Gulfco BERA 
CONffiOL2 ~~- q 
Day_l3_ , 

URS • Gulfco BERA .. ··-~ 
EWSED01 - cl 
Day..J.L ' -

URS - Gulfco BERA 

l .f EWSED02 
Day_•-~-

URS • Gulfco SERA 
EWSED03 i-, c) 
Day ____!j__ 

Comments: 

CONTINUED ON NEXT PAGE..,., 

QAU Form #7420a Rov.9/7110 Page No. --=2:.:t-__ 



Client! 
Sample No./Sample Date pH I nit. 

URS - Gulfco SERA 

t<:: I-\ { 1-1 L EWSED04 ~.0 
Day..ll_ 

URS • Gulfr:o BERA 
'( J EWSEDOS 

Day_jL 

URS- Gulfco BERA g,o EWSED06 
Day_j}_ 

URS - Gulfco BERA 
f,o EWSED07 

Day .l.2z_ 

URS - Gulfr:o BERA 
?,\J EWSEDOS 

Day___l}__ 

9'-.o 
Comments: 

QAU Form #7420a Rev.9f7/1 0 Page No. ____ _ 



Client! 
Sample No./Sample Date pl"f I nit. 

URS- Gulfco BERA 

~J HL CONTROL - NEW 
Day ___!.i_ 

URS - Gulfco BERA 

1·8 CONTROL 
Day_l'j_ 

URS- Gulfco BERA r. 1 EIWSED 01 
Day ___t:l_ 

URS - Gulfco BERA 

f. I EIWSED02 
Day .Jj__ 

f.O 
URS - Gulfco BERA 
EIWSED04 :::, 'q Day __l'L_ 

URS - Gulfco BERA 
EIWSED05 ?. 0 
Day __j.1_ 

URS - Gulfco BERA 
EIWSED06 f'.D 
Day_1't_ 

URS- Gulfco SERA 

f. I EIWSED07 
Day ..J!L_ 

URS • Gulfco SERA l.r CONTROL2 
Day __l'\______ 

URS - Gulfco BERA 
EWSED 01 1.( Day.JL_ 

URS - Gulfco BERA 
~ EWS'W02 "+ Day __ 

URS - Gulfco SERA 

1.( EWSED03 
Day __t\____ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.918110 Page No . .....=l-::.......7<----



Comments: 

URS - Gulfco SERA 
EWSEQOS 
Day_11.\-_ 

URS- Gulfco SERA 
EWSED06 
Day ..Ji._ 

URS - Gulfco SERA 
EWSE007 
Day ...li_ 

URS - Gulfco SERA 
EWSED08 
Day.Ji_ 

URS - Gulfco BERA 
EWSED09 
Day .Ji__ 

QAU Form #7420a Rev.9/8/10 

pH I nit. 

f'. 0 

1-. f 

Ju 
Page No. ____ _ 



D.O. In it. mg/L 

URS - Gulfco BERA 
f._?} CONTROL- NEW 11 L--

Day ....1i__ 

URS - Gulfco BERA 7 i] CONTROL 
Day _j<{_ , I 

URS- Gulfco BERA 
EIW~1 
Day l- -i 

l--f 
URS- Gulfco SERA 
EIWSeqo3 
Day I 

URS - Gulfco SERA 
Elwsr-qo4 
Day ""1-. \ 
URS- Gulfco SERA 
EIW$1105 1-1 Day 

URS - Gulfco SERA 
EIWSEDOS ~-f Day _li:_ 

URS- Gulfco SERA 

-=t-1 EIWSED07 
Day_H_ 

URS - Gulfco SERA 

C0~2 :1' -i Day I 

=1--1 

~-1 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.918110 
2-{ 

Page No. ____ _ 



Client/ 
Sample No/Sample Date 

Comments: 

QAU Form #7420a Rev.9/8/10 

D.O. 
mg/l 

t·) 

l--> 

I nit. 

1-1 I-

Page No. __,]~a __ _ 



D.O. 
I nil. mgll 

URS - Gulfco SERA 
CONTROL l L Day.Ji_ ' . 
URS - Gulfco BERA ",> 
EIWSEp 01 
Day_!_}_ 

:./.l 
URS - Gulfco BERA 1·) EIWSEf02 
Day I 

~ ~ 

-7 

URS - Gulfco BERA 
EIWSED04 1 ,) 
Day-.lL 

":) "; 

l > 

+ ,l{ 

URS - Gulfco BERA 
CONTROL2 -::r 't( Day.lL 

URS- Gulfco BERA 

:t' "'7 EWSE~01 
Day I 

URS - Gulfco BERA 
EWSED 02 ~-~ Dayj£_ 

1- .) 
Comments; 

CONTINUED ON NEXT PAGE ..•.. 

QAU Focm #7420a Rev.9/9/10 Page No. _____ _ 



'"'<' '1: 

D.O. 
lnil. tng/L 

URS- Gulfco BERA 

1-L EWSED 04 H L Day __iS_ 

URS- Gulfco BERA 

1.1 EWSED 05 
Day..Jl_ 

URS- Gulfco BERA 
EWSED06 ::r. 3 
Day __jf_ 

URS- Gulfco BERA 
EWSED 07 =1-3 Day ___l[_ 

URS- Gulfco BERA ':f.L Ewswos 
Day __ 

URS- Gulfco BERA 

l ) EWSED 09 
Day_jL_ 

Comments: 

QAU Form #742Da Rov.9/9/10 
)Z-

Page No. _____ _ 



"'• I ,, 
'' 

Client/ 
Sample No.ISample Dale pH I nit. 

f-9' /-IL 
URS • Gulfco SERA 
EIWSED 01 =i" .i DayjJ__ 

URS • Gulfco SERA 
EIWSED02 ¥.0 
Day.Jl_ 

URS · Gulfco SERA i.O EIWSED03 
Day...li._ 

URS • Gulfco SERA 
EIWSE004 :+J Day..J}__ 

URS • Gulfco SERA 
EIWSEpos 
Day I 

URS • Gulfco BERA 

:}~ EIWSED06 
Day.Jl._ 

URS • Gulfco SERA 
EIWSED07 f. 0 Dayjf__ 

URS · Gulfco SERA i;( CONTROL2 
DayJl__ 

-=t-1 
URS • Gulfco BERA 
EWSfP02 ~. (t Day 

URS · Gulfco BERA 1?1 EWSIP03 
Day 

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Form #7420a Rev.9/9/10 Pogo No. __ 3_,_/ __ 



Client/ 
Sample No./Sample O;;~te 

Comments: 

URS - Gulfco BERA 
EWSED 04 
Day __11_ 

URS- Gulfco BERA 
EWSED05 
DayJi_ 

QAU Form #7420a Rev.9/9/1 0 

pH I nit 

J I 

1- 4 

Page No. J_.z.. ___ _ 



URS - Gulfco SERA 
CONTROL-NEW 
Day __jJ,_ 

URS - Gulfco SERA 
CONTROL 
Day..JL 

URS - Gulfco SERA 
EIWSED01 
Day~ 

URS - Gutfco 8ERA 
EIWSED 02 
Day_l~_ 

URS - Gulfco SERA 
EIWSED03 
Day_\_~_ 

URS • Gulfco BERA 
EIWSED 04 
Day_\_6_ 

URS - Gutfco SERA 
EIWSED 05 
Day_il,_ 

URS - Gulfco BERA 
EIWSED06 
Day_\_b_ 

URS - Gutfco BERA 
EIWSED07 
Day...J.L 

URS- Gutfco BERA 
CONTROL 2 
Day_\!._ 

URS - Gulfco BERA 
EWSED 01 
Day ___i_l,:_ 

URS- Gulfco SERA 
EWSED02 
Day_l~_ 

URS- Gulfco SERA 
EWSED03 
Day...I.S:...__ 

CONTINUED ON NEXT PAGE •.••• 

QAU Form #7420a Rev.9110/10 

I nil. 

33 Pag• No. ____ _ 



pH I nit. 

URS - Gulfco BERA 
EWSED04 ':}_ ~ 1{(..._ Day~lv_ 

URS - Gulfco BERA 
EWSED05 1.Z Day~ 

URS - Gulfco BERA 
EWSED06 1-.4 Day_IL_ 

URS- Gulfco BERA 
EWSED07 

1 :'J Day_\_~_ 

URS - Gulfco BERA 
EWSED08 f•i Day ___Th__ 

URS - Gulfco BERA 
EWSED09 t•'f 
Day_\_~_ 

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. _3_'1 ___ , 



' I • • ' ,_. 
r, ,'1' 

D.O. 
I nit. 

mg/L 

URS - Gulfco SERA 
CONTROL-NEW 

':'\ -I D~/1-\t-Day...JL 

URS - Gulfco SERA 
CONT~OL 
Day_b_ 1-.\ 
URS - Gulfco SERA 
EIWSED01 1.\ Day ___l_t__ 

URS - Gulfco SERA 
EIWSED02 (.I Day_\_L_ 

URS - Gulfco BERA 
EIWSE003 

1-.\ Oay_l_~_ 

URS • Gulfco SERA 
EIWSjD04 
Day I. {, I 

URS • Gulfco SERA 
EJWSEDOS t-0 Day_l_k_ 

URS- Gulfco BERA 
EIWSED06 t-.o 
Day ___.lL_ 

URS • Gulfco BERA 
EIWS~D07 
Day_~_ --:;.. 0 

URS • Gulfco BERA 
CONTfiOL 2 
Day __ t.o 
URS • Gulfco BERA 
EWSED01 1.0 Day__t_L_ 

URS - Gulfco BERA 
EWSED02 1', 
Day_lL 

URS- Guilco BERA 
~.o EWSED03 

Day...J.L 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rav.9/10/10 Page No._).:.......:> __ _ 



Clienll D.O. 
Sample No./Sample Date mg!l. 

I niL 

URS- Gulfco BERA 
EWSED04 1. () I) ~/1-\L. Day~ 

URS- Gulfco BERA 
EWSED 05 :r. \ Day__lL 

URS - Gulfco BERA 
EWSED 06 ll 
Day_jL 

URS - Gulfco BERA 
EWSED 07 1-"L Day_I,L 

URS - Gulfco BERA 
EWSED 06 1.1.-Day_JL 

URS - Gulfco BERA 
EWSED09 1. 1.. Day_\J>_ 

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. __ '3_<.{~--



URS - Gulfco BERA 
CONJ}OL 
Day 

URS - Gullco BERA 
EIWSED01 
Day ____L1::_ 

URS • Gullco SERA 

EIWSit-02 
Day 

URS - Gulfco BERA 
EIWSED03 
Dayl1:_ 

URS · Gulfco BERA 
EIWSEDOS 
DayJ.L... 

URS - Gulfco BERA 
EIWSED06 
Day l":l-

·. i. URS . Gulfco SERA 
EIWSED 07 
Day _8::_ 

;t,.•\,}:;r;.;·:d URS · Gulfco BERA 
CONTROL2 
DayJ3:..... 

Comments: 

URS · Gulfco SERA 
EWSED01 
Day J1:.__ 

URS- Gulfco BERA 
EWSED 02 
Day_l1,__ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/10110 

I nit. 

l-. lf 

Poge No. ____ _ 



Client/ 
Sample No./Sample Date 

Comments: 

URS - Gulfco SERA 
EWSED04 
Day ___i±_ 

URS - Gulfco BERA 
EWSE,D05 
Day ..J]:_ 

URS - Gulfco SERA 
EWSEDOS 
Day ...11:.._ 

URS - Gulfco SERA 
EWSED07 
Day 1"-

URS - Gulfco SERA 
EWSEDJ)S 
Day __[t_ 

URS - Gulfco BERA 

EWSEff 
Day 

QAU Form #7420a Rev.9/10/10 

0,0. 
mg/L 

1 ---1 
1 I 

In it. 

3{p 
Page No. ____ _ 



Date pH llme I nil. 

URS - Gul!co BERA 
CONTROL 1 ·3 I 
Day_tt_ L-· 

URS - Gulfco BERA 
EIWSEDOl g_ J Day 

URS - Gulfco BERA 
EIWS!f-02 
Day t" J 

8-\ 

~' \ 
URS - Gulfco BERA 
EIWSfDOS 
Day ""\ 

URS • Gulfco BERA 
EIW~6 
Day 

URS - Gulfco BERA 
EIWSfD07 
Day --:J..- f.P 
URS • Gulfco BERA 
CONTROL2 :;.. 0 DayJ.a:_ 

'g.o 

=h."/ 

J'.D 
Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Form #7420a Rev.9/11/10 Page No. __ Y ___ _ 



URS- Gulfco SERA 
EWSE005 
DayJ.Z_ 

URS - Gulfco BERA 
EWSED06 
Day .J...1:._ 

URS • Gulfco SERA 
EWSED 09 
Day __)3:_ 

QAU Form #7420a Rev.9/11/10 

pH 

fo 

r I) 

Page No. ____ _ 



0,0. 
I nit. 

mg/L 

URS - Gulfco SERA 
~ 

~/fAt-CONTROL- NEW "'; 
" l _J_ :I: Day ___l!__ ' 

URS - Gulfco BERA 
~ 

CON1fROL 
DayJL i l,o 

~ 

z'C, 

l ,~" 
•' _, 

--f.S 
URS - Gulfco SERA 

f.!+ EIWSE004 
' DaylL_ 

URS - Gulfco BERA 
EIWSED05 
DayJL iS 
URS- Gulfco SERA ..., 
EIWSE006 fS 
Oay __t!____ 

URS • Gulfco SERA ' EIWSED07 ,;<; 
Day..l.L_ ' J 

URS - Gulfco SERA ~ 

CONTROL2 
DayJL l1 

ytf 

-,'{ f-

7A 
Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/10/10 Page No. 



ClienV D.O. Sample No.ISample Dale mgll I nit. 

URS - Gulfco BERA 

f.3 EWSED04 ~\? 1 p\l-
Day__l[_ 

URS - Gulfco BERA ).3 EWSE~OS 
Day_L_ 

URS - Gulfoo BERA 
EWSED06 
Day.J..L 

URS - Gulfco BERA 

).-, EWse;crr 
Day __ 

URS - Gulfco SERA 
EWSE~OS tJ Day ___lL 

URS- Gulfco SERA 

EW59~09 
Day ~-lf 

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. ~_::)_.j1.__ 



pH 

URS • Gulfco BERA 
CONTROL-NEW 

,,, 

'"' Day.JL 7' I. 

URS • Gulfco BERA .... ~ CONTROL 
Day..JL t 
URS • Gulfco BERA I" 

EIWSf~01 *v 
Day 

-

URS · Gulfco BERA 
EIWSEI;J02 
Day ..li.._ '6' . ' 

-:c_l 

URS • Gulfco BERA 
EIWSf~04 
Day tl-1 
URS • Guifco BERA 
EIWL5 
Day 'C·f 

URS • Gultco BERA 
EIWSED 06 )',I 
Day 

<{-1 

Commenls: C; •E % "ll,' <--(< ~ _____, [ t·o:J 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/10110 
)l-

Page No. ____ _ 



~H In it. 

URS • Gulfco BERA 
EWSED04 

'?• I Day__lL 

URS • Gulfco SERA 
EWswos 
Day IH 
URS • Gulfco BERA 
EWSED06 ~·I Day.JL 

URS • Gulfco SERA 
~·I EWSE~07 

Day ...\.'L_ 

URS • Gulfco BERA 
'?·I ews){os 

Day 

URS • Gulfco BERA 
B-1 EWS~~09 

Day 

·Comments: 

QAU Form #7420a Rev.9/10/10 Page No. _ ___,}--';?'------



Client/ 
S"mple No./Sample Date pH lnjt. 

URS- Gulfco BERA ;r.u ~ \..__ CONTR~L 
Day 

URS- Gulfco BERA 
EIWSE~ 01 
Oay_l_ :~-"I 
URS- Gulfco BERA 
EIWSED02 8"-l Day ___fl_ 

URS- Gulfco BERA 
EIWSED03 8" ·l 
Day _J1_ 

URS - Gulfco BERA 
EIWSED04 K". I 
Day _j"J_ 

y. 1 

URS - Gulfco BERA 
EIWSED 06 J' _!) 

Day_jj_ 

URS - Gulfco BERA 
EIWSED 07 Y-i 
Day_li_ 

URS - Gulfco SERA 
CONTROL2 Y."D 
Day .J.1_ 
URS - Gulfco BERA 

Y'>o EWSED 01 
Day.JL 

URS - Gulfco BERA 
EWSED02 r-.o 
Day 

f 'l 
Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9110110 
14 

Page No.-------



pH I nit. 

URS - Gulfco BERA ?-. ( EWSED04 f-fL_ Day __Ef_ 

URS - Gulfco BERA 
EWSE~ 05 
Day_l_ 

f-- ( 

URS - Gulfco BERA 

EWT 
Day 

fo 
URS - Gulfco BERA 
EWSED07 q,,o 
Day.Ji_ 

1--'1 
URS- Gulfco BERA 

f.-o EWS~ 
Day 

Comments: 

QAU Focm #7420a Rev.9/10/10 Page No_ --~---'---0 __ _ 



' " 

l,r, •,1 I 

D.O. 
I niL mg/L 

URS - Gulfco BERA 
CONTROL .:}.!,., -f--1 L 
Day _____d_ 

::j, \o 

::r. b 

'"~ .b 

:=t-. L 

4·~ 

:) ~ - ' 
URS - Gulfco BERA 
EIWfl_(Jl 
Day I 

1-G 

:f.,& 

1'-lo 

=+.L<> 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420• Rev.9/10/10 PG~gli! No, 
Jl 



I nit. 

-=r.~ 

Comments: 

QAU Fotm #7420a Rev.9110110 Page No. _____ _ 



URS - Gulfco SERA 
CONTROL - NEW 
Day __lQ__ 

URS- Gulfco SERA 
CONTROL 
Day ...1.!2__ 

URS - Gulfco SERA 
EIWSED01 
Day ;...o 

URS - Gulfco SERA 
EIWSED 02 
Day .J.£.. 

URS • Gulfco SERA 
EIWSED 03 
Day '1..£> 

URS- Gulfco BERA 
>'>!."""'"'''' EIWSED 04 

Day.l2._ 

Comments: 

URS • Gulfco BERA 
EIWSED05 
Day~ 

URS • Gulfco BERA 
EIWSED 06 
Day _5Lf!_ 

URS - Gulfco BERA 
EIWSED07 
Day...2JL 

URS • Gulfco SERA 
CONTROL2 
Day 

URS • Gulfco BERA 
EWSED 01 
Day "l.P 

U RS • Gulfco B ERA 
EWSED03 
Day_],_£__ 

CONTINUED ON NEXT PAGE ..... 

QAU Focm 117420a Rev.9/13110 

D.O. 
mg/L 

:t. t 

Page No. __ I\_,_,[ __ 



\\ '. 

ClienV D.O. Sample No.ISample Date mg/l I nit. 

URS • Gulfco SERA HL EWSED 04 ~·~ Day~ 

URS • Gulfco BERA 

=! ·~ EWSED05 
Day .:J.Q..... 

URS • Gulfco SERA 
EWSE006 
Day ___:uQ_ 

URS • Gulfco SERA 
EWSED07 '=! ·i Day "\.N 

URS • Gulfco BERA 
EWSED06 l-.L\ Day~ 

URS · Gulfco BERA 
:t.~ EWSED09 

Day~ 

Comments: 

QAU Form #7420a Rev.9/13/10 Page No. ____ _ 



(, (~ 

Client/ 
Sample No./Sample Date pH lnlt 

URS - Gulfco SERA 

!-fL CONTROL - NEW 
Day "U 

URS - Gulf<;o SERA 

=J.r CONTROL 
Day~ 

,. URS - Gulfco SERA 
' EIWSED01 '.:{.. 4 
Day~ 

URS - Gulfco SERA 

~- ' EIWSED02 
Day __k__ 

URS - Gulfco SERA 
f.·D EIWSED03 

Day~ 

URS - Gulfco SERA 
EIWSED04 r.o 
Day ...!J,...!2_ 

URS - Gulfco SERA 
f.f) EIWSED05 

Day..lQ..... 

URS - Gulfco SERA 

+-i EIWSED06 
Day ....:le._ 

URS - Gulfco BERA 

?.! EIWSED07 
Day...l£_ 

URS - Gulfco BERA 

·1. ~ CONTROL2 
Day~ 

URS - Gultco SERA 

~-~ ews.yoo1 
Day_O_ 

URS - Gulfco SERA 

~1 EWSED02 
Day~ 

URS - Gulfco BERA 

?.D EWS_!iD 03 
Day~ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Form #7420a Rev.9113/10 Page No. __ Y--\.Cic_ __ 



ClienV 
Sample NoJSample Date pH I nit. 

URS - Gulfco BERA 

~I.-EWSED04 ?-0 
Day~ 

URS- Gulfco BERA 
EWSEDOS f. t) 
Day "t<> 

URS - Gulfco BERA 
f,O EWSED06 

Day 

% .. 0 

4-.f 
URS- Gulfco BERA fD EWSEf609 
Day_1_ 

Comments: 

QAU Form #7420a Rev.9/13/10 Pogo No. __ 'i_,_· _,L:___ 



Client/ 
Sample No./Sample Dati!! 

Comments; 

URS - Gulfco SERA 
EIWSED02 
Day.2.\_ 

URS - Gulfco BERA 
EIWSED03 
Day ...::\l_ 

URS - Gulfco SERA 
EIWSEf04 
Day 1 

URS - Gulfco SERA 
EIWSED06 
Day .2:::l._ 

URS - Gulfco BERA 
EIWSED07 
Day ..:!::L 
URS - Gulfco BERA 
CONTROL 2 
Day..Jl_ 

URS - Gulfco SERA 
EWSED 01 
Day...:1L_ 

URS- Gulfco BERA 
EWSED 02 
Day ..:!l_ 

URS - Gulfco BERA 
EWSED 03 
Day~ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #742Da Rev.9113110 

r :· 

. ' r~' r 

lnil. 

:t .9 

Page No. __ j_._----<-2-



CHen~ 
Sample NoJSample Dale pH I nit. 

URS - Gutrco SERA JiL-EWSED04 V-o Day ..1.L_ 

URS - Gulfco SERA 
EWSED05 1.1 Day __1,_L_ 

URS - Gulfco SERA 

i·~ EWSE006 
Oay_l:L 

URS - Gulfco SERA =t-9 EWSED07 
Day....:lL 

URS - Gulfco SERA 

1-- r EWSED08 
Day__}_L_ 

f.o 

OAU Form #7420a Rev.9/13/1 0 ~lf Page No. ____ _ 



D.O. I niL 
mgiL 

URS - Gulfco SERA 
CONTROL 1.> HL-Day_2!__ 

URS - Gulfco BERA 
EIWSED01 'J ) 
Day...lL_ , 
URS - Gulfco BERA 
EIWSED02 1 .> 
Day ...:tL 
URS - Gulfco BERA 
EIWSff03 •:t y 
Day I 

~ J 
. l 

1·i 
1.~ 

URS - Gulfco SERA 
EIWSED07 4-.~ Day~ 

URS - Gulfco SERA =r,, CONTROL2 
Day ..!::l_ 

URS - Gulfco BERA 

:rJ EWSE£>01 
Day __bl_ 

URS - Gulfco BERA ::r '3 EWSED 02 
Day....::!:L_ 

URS - Gulfco BERA 
EWSED 03 
Day..:JoL 

Commonts: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/13/10 Page No. ___ 'i...::....;J:.__ 



D.O. 
I nit. 

mg/L 

URS - Gulfco BERA WL EWSED04 1. 3 
Day~ 

URS • Gulfco BERA 1,7 EWSED05 
Day ___1cL 

URS • Gulfco BERA 

==t.3 EWSED 06 
Day~ 

URS - Gulfco BERA 

~'~ EWSED07 
Day .1::L 
URS • Gulfco BERA 

=J.'{ EWSEDOB 
Day ___1l_ 

1-·3 
'Comments: 

QAU Form #7420a Rev.9/13/10 Page No. 



o_o, 
I nit. 

mg/1. 

URS • Gulfco BERA 

1--~ t\ L CONTROL • NEW 
Day 1.. 1.. 

URS • Gurfco BERA 

=t--~ CONTROL 
Day ..._._ 

URS • Gulfco BERA 

t-~ EIWSED01 
Day 1.'-"' 

URS • Gulfco BERA -:r.i EIWSED02 
Day~ 

URS · Gulfco BERA lt EIWSED03 
Day 1:l .. 

URS • Gulfco BERA 
EIWSED 04 =i:-~ Day~ 

URS • Gulfco SERA 

.:)-.~ EIWSEDOS 
Day "1.. '-

" URS · Gulfco SERA 

+.i EIWSED 06 
Day 1. 1.. 

URS • Gulfco BERA 

+-~ EIWSED 07 
Day '\.. '\.. 

URS · Gulfco SERA 

=t-~ CONTROL2 
Day '\1.. 

URS · Gulfco SERA 

1--i EWSED 01 
Day 1--'-' 

URS • Gulfco SERA 

:j. .t EWSED 02 
Day~ 

URS • Gulfco BERA :r.y EWSED 03 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/16/10 

y_r 
Page No. ____ _ 



\ .... ;· .. : 

Cllonl/ 
Sample No./Sample Date 

URS- Gulfco BERA 
EWSED04 
Day '!.o. 

URS - Gulfco SERA 
EWSED05 
Day 1.. ..._ 

URS- Gulfco SERA 
EWSED06 
Day 'l. "-

URS- Gulfco BERA 
EWSED07 
Day ___).J::: 

QAU Fotm #7420a Rev.9113110 

I nit. 

t-{L 

Page No. --~-lo __ _ 



cuenu 
Sample No./Sample Date pH tnil. 

URS - Gulfco BERA 

¥' r\L CONTROL - NEW ::t. Day~ 

URS - Gulfco BERA 
CONTROL 
Day ...11..._ 

URS · Gulfco BERA 
EIWSED01 
Day l1... 

URS - Gulfco SERA 

~-f EIWSED02 
Day~ 

URS - Gulfco SERA 
EIWSED03 
Day 1.. 1.. 

URS - Gulfco SERA 
EIWSE004 
Day 'L- '-

URS - Gullco SERA 
EIWSEOOS 
Day \.L 

URS - Gulfco SERA g-.o EIWSED06 
Day '1. "I.-

URS - Gulfco SERA 

1-f\ EIWSE007 
Day ·v-
URS · Gulfco SERA 

f CONTROL2 l Day ___'h. 

URS - Gulfco SERA 
EWSE001 +.1 Day 1..1.. 

URS - Gulfco SERA 
EWSE£02 
Day~ :t ~ 
U RS - Gulfco B ERA 

1~ EWSEf03 
Day -----.3::_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Form ll7420a Rev.9116110 Page No. _4_,_5 __ _ 



pH lnit. 

URS - Gulfco BERA 

~l-EWSED 04 ?.0 
Day 11. 

URS - Gulfco BERA l9 EWSED05 
Day~ 

URS - Gulfco BERA 

l-q EWSED 06 
Day 1.. <. 

URS - Gulfco BERA 

l~ EWS!if 07 
Day~ 

URS - Gulfco BERA 

l-.6' EWSEDOB 
Day ....:l::h_ 

URS - Gulfco BERA ::t.i EWSED09 
Day '\.-'1.. 

Comments: 

CAU Form #7420a Rev.9/16/10 ~~ 
Page No.·-----



URS - Gulfco SERA 
CONTROL 
Day ..lcl_ 

URS - Gurtco SERA 
EIWSE001 
Day~ 

URS - Gulfco SERA 
EIWSED02 

"'c.·.:·:•·•• Day ...J:l.. 

Comments: 

URS - Gulfco BERA 
EIWSE003 
Day...:';:}__ 

URS - Gulfco BERA 
EIWSED04 
Day...:U._ 

URS - Gulfco BERA 
EiWSEDOS 
Day .:J.L 

URS - Gulfco SERA 
E!WSED06 
Day -..!2.__ 

URS- Gulfco'BERA 
EIWSED07 
Day ..::l.2.._ 

URS - Guffco BERA 
CONTROL2 
Day 1-~ 

URS - Gulko BERA 
EWSED01 
Day~ 

URS- Gulfc.o BERA 
EWSED02 
Day ...:J.2.. 
URS - Gulfco BERA 
EWSED03 
Day 2:..l._ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/16/10 

pH 

r.o 
Lo 

r.o 

=t. 1 
r. o 

Page No. ~-'--'!_'.:)-__ _ 



ClienV 
Sample No./Sample Date pH I nit. 

URS - Gulfco BERA 
EWSED04 r",) +-fL.. Day_]j_ 

URS- Gulfco BERA y"c EWSEDOS 
Day '1..3 

URS - Gulfco BERA 
EWSE~06 f_D 
Day ..:!::_____ 

URS - Gulfco BERA 
EWSED07 'b.o 
Day ..::LL 
URS - Gulfco BERA 

:J -~ EWSEDOB 
Day.::h1_ 

URS - Gulfco BERA f,c, EWSED09 
Day...22_ 

QAU Fonn #7420a Rev.9116110 Page No. __ Y_~--



CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/16110 Pc1ge No 



D.O. 
mgl\. 

URS - Gulfco SERA 
EWSED04 7.~ Day....:gL 

URS - Gulfco SERA 
7.5. EWSED05 

Day"\>{ 

URS - Gulfco SERA 1-.5 EWSED 06 
Day ..l:!:t_ 

URS - Gulfco BERA '1S EWSED07 
Day .1::i._ 

URS - Gulfco SERA 1-' EWSEDOB 
Day 1.-<.\ 

URS - Gulfco SERA 1-.s EWSEDf9 
Day 1.' 

Comments: 

fo 
OAU Form #7420a Rev.9116110 Page No. ____ _ 



pH I nit. 

URS - Gulfco SERA 
CONTROL-NEW j-, 'i?c Day __ 

URS • Gulfco SERA 
CONTROL 
Day __ 

f-, s 

URS • Gulfco BERA 
9. 0 EIWSED 01 

Day __ 

URS- Gulfco BERA 

1.1 EIWSED02 
Day __ 

URS • Gulfco BERA 
f·9 EIWSED 03 

Day __ 

URS - Gulfco SERA g_o EIWSED 04 
Day __ 

URS- Gulfco SERA 

8.0 EIWSED05 
Day __ 

URS • Gulfco BERA s.o EIWSED 06 
Day __ 

URS • Gulfco BERA 

18 EIWSED07 
Day __ 

URS- Gulfco BERA 

f ·1 CONTROL 2 
Day __ 

URS - Gulfco SERA 

1-1 EWSED 01 
Day __ 

URS - Gulfco BERA t·g EWSED 02 
Day __ 

URS • Gulfco BERA + ·1 EWSED03 
Day __ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Forrn t.l7420a Rev.9/16/10 Page No. 



pH 

URS- Gulfco SERA 
EWSED 04 (J 0 
Day __ <J. 

URS- Gulfco SERA 
f].o EWSED05 

Day __ 

URS- Gulfco SERA 
EWSED 06 s.o 
URS - Gulfco BERA 

1-~ EWSED07 
Day __ 

URS • Gulfco BERA 

t·1 EWSED06 
Day __ 

URS - Gulfco BERA 
~.0 EWSED09 

Day __ 

Comments: 

QAU Form #7420a Rev.9/16/10 
~0 Page No. ____ _ 



URS - Gulfco BERA 
CONTROL 
Day___}£_ 

U RS - Gulfco BERA 
EIWSED01 
Day __12_ 

URS - Gulfco BERA 
EIWSED02 
Day 

URS- Gutfco BERA 
EIWSED04 
Day...J<.i_ 

URS - Gulfco BERA 
EJWSED05 
Day ..1:f_ 

URS- Gulfco BERA 
EWSED01 
Day ___]d__ 

URS - Gulfco BERA 
EWSED02 

'·•' .;'·'""''l.JW1 Day J5 

URS - Gulfco BERA 
EWSED03 
Day U" 

CONTINUED ON NEXT PAGE ..•.. 

OAU Focm #7"20a Rov.9/16/10 

D.O. 
mg!L 

lnll. 

f/ 
Page No. ____ _ 



Comments: 

URS- Gulfco BERA 
EWSED,E4 
Day _____B_ 

URS - Gulfco BERA 
EWSED.05 
Day __:12_ 

URS - Gulfco BERA 
EWSEDP6 
Day_~_ 

URS - Gulfco BERA 
EWSEP.D7 
Day_V_)l 

URS - Gulfco BERA 
EWSEQ08 
Day_D_ 

URS - Gulfco BERA 
EWSEDP9 
Day_s~>~ 

QAU Form #7420o Rev.9/16/10 

lnit. 

1.6 

7-. b 

}.) 

Page No. ____ _ 



Client! 
Sample No./Sample Date pH I niL 

URS • Gulfco BERA 
CONTR?l 
Day_L_ 

~- D \)\L, 

URS- Gulfco BERA 
EIWSED01 

1.~ Day..li_ 

URS - Gulfco BERA 
EIWSE~ 02 
Day_"!-_ ~-0 

URS • Gulfco BERA 
EIWSED 03 g- l Day...lf_ 

URS- Gulfco BERA 
EIWS~04 
Day __ Lo 
URS - Gulfco BERA 
EIWSED 05 
Day ...2:!_ g.o 

URS- Gulfco BERA 
. EIWS)_~ 06 
I Day __ ~ -I 

URS - Gulfco BERA 
EIWSEfD7 
Day_'L __ r.o 
URS • Gulfco BERA 
CONTROL2 ·-r. q Day ----'l_ 

URS- Gulfco BERA 
EWSED01 1-'\ Day_]£_ 

URS- Gullco BERA 
EWSED02 1-"'1 Day...!£.._ 

URS- Gulfco BERA 
EWSED 03 1-~ Day.2:!_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form 117420a Rev.9/16110 
>t 

Page No.··-----



pH lnit. 

URS - Gulfco BERA 
EWSED04 K'.o D\t...., Day 1---S 

URS- Gulfco BERA 
EWSED05 e.c Day ____!J_ 

URS- Gulfco BERA 
EWSED~06 
Day_l._ 

g.o 

URS - Gulfco BERA 
EWSED07 
Day __]J____ 

~-0 

URS - Gulfco BERA 
EWSED 08 1-1 Day ___]::L_ 

URS- Gulfco BERA 
EWSED09 1.o 

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. 



URS- Gulfco BERA 
CONTROL~EW 
Day f'h'r (i) 

URS - Gulfco BERA 
CONTROL 
Day __1_<::_ 

URS- Gulfco SERA 
EIWSED 01 
Day~ 

URS- Gulfco BERA 
EIWSED 02 
Day.Lk._ 

URS- Gulfco SERA 
EIWSED 03 
Day.1_L 

URS- Gulfco BERA 
EIWSED04 
Day~ 

URS - Gulfco SERA 
EIWSED 05 
Day \_G 

URS - Gulfco BERA 
EIWSE?_,06 
Day 1 

URS- Gulfco SERA 
EIWSED07 
Day lA" 

URS • Gulfco SERA 
CONTROL 2 
Day _:!::Q_ 

URS - Gulfco BERA 
EWSED 01 
Day 'Ue 

URS - Gulfco BERA 
EWSED02 
Day 

URS - Gulfco BERA 
EWSED03 
Day:l:L_ 

Comments: CD \<E. Pe. <I 12." I' 0 ~-,.. 

q:, J[ P-<> q ll,.o> I"' ---'> L "9'11 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rov.9/16/10 

I nit. 

HL 
~1. e 

\'.I 

p. \ 

.r- \ 

I"- 0 

g-. 0 

r.o 
f.o 

fi .1 

~.~ 

p,o 

r- u 

53 
Paw~ No. 



pH lnit. 

URS- Gulfco SERA f.[ EWSE~04 HL Day .l.!e_ 

URS - Gulfco SERA 
EWSED05 ~ tl Day....l_E 

URS- Gulfco SERA 
EWSEO 06 :r.o Day -'lk_ 

URS - Gulfco BERA 
EWSED07 r.o Day ..:::1!:::_ 

URS- Gulfco BERA 
EWSED 08 
Day~ 1·9 
URS- Gulfco SERA f.o EWSE009 
Day _lb._ 

Comments: 

QAU Form #7420a Rev.9116/10 Page No. __ )____:'-( __ 



URS • Gulfco BERA 
CONTROL ·.NEW 
Day~ 

URS • Gulfco BERA 
CONTROL 
Day__l,_k_ 

URS · Gullco SERA 
EIWSED01 
Day _c:,.L 

URS • Gulfco BERA 
EIWSED02 
Day.1L,_ 

URS • Gulfco BERA 
EIWSED06 
Day~ 

URS • Gulfco BERA 
EIWSED07 
Day ?. (p 

URS • Gulfco BERA 
CONTROL2 
DayJ:.L 

(i) If ""' ~ 
riJ If_~'> 'Ill-> I'" -->Lt-~1 

CONTINUED ON NEXT PAGE.,.,. 

QAU Form #7420a Rev.9/16/10 Page No. ____ _ 



. . ' 
. ·'· ·'·'· i 

Client/ 
Sample No./Sarnple Date 

Comments: 

URS - Gulfco BERA 
EWSED04 
Day 't C. 

URS - Gulfco BERA 
EWSED05 
Dayli.._ 

QAU Form #742Da Rev.9/16110 

O.Q. 
I nil. mgll 

_., 7 ---1 J ,...""~- t-IL 

"f-_) 

i-. 7 

'1- J 

=t--J 

l :t 

Page No. __ f<_y--'------



Client/ 
Sample No./Sample Date pH I nit. 

URS - Gulfco BERA 

CONT~I.?f -t.r th--Day 

URS- Gulfco BERA 
EIWSED01 %. ! Day ::z3::;;. 

URS - Gulfco BERA 
E1W8f~02 
Day_~ r, 1 
URS- Gulfco BERA 
EIWSE003 
Day "1-1- ro 
URS- Gulfco BERA 
EIWSEJ.?4 
Day '!.. 

?.0 

URS - Gulfco BERA s.o EIWSED OS 
Day~ 

URS • Gulfco BERA g_ 0 EIWSED 06 
Day ..::J...3:;. 

URS- Gulfco BERA 
EIWSE007 f. I Day 2.3:::.. 
URS- Gulfco BERA 1- _, CONTR%2 
Day 1 

URS - Gulfco BERA 
EWSED 01 ::j . 9 Day :13:._ 

URS • Gulfco BERA 

f~ EWSED 02 
Day2.1:_ 

URS - Gulfco BERA r EWSE003 0 
Day~ 

. 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7"20a Rev.9/21/10 Page No. __ 5_..:5:..._ __ 



Client/ 
Sample No./Ssmple Date pH I nil. 

URS - Gulfco BERA 
EWSED 04 to Day.n_ 

URS • Gulfco BERA 
EWSED05 
Day ____::z:z:_ 

URS- Gulfco BERA 
EWSED 06 
Day :J::t_ 

URS - Gulfco BERA 
EWSED07 f'. 0 
Day~ 

URS - Gulfco BERA 

1.q EWSED 08 
Day __1._3:: 

URS - Gulfco BERA 
EWSED09 f,o 
Day .:J.:J:::.· 

Comments: 

QAU Form #7420a Rev.9116110 Page No. __ )_&'-----



D.O. 
I niL 

mg/L 

URS - Gulfco SERA HL CONTROL =f.l--Dayft 

URS • Gulfco BERA 
EIWSED 01 ~1-Day __]3::::_ 

URS - Gulfco BERA 
EIWSED 02 l ·f Day J. '"+ 

URS • Gulfco SERA 
EIWSED03 ~- .-:}· Day_TI_ 

URS- Gulfco BERA 
EIWSED 04 
Day ____TI_ 

URS- Gulfco BERA 
EIWSED05 --\ :Jr 
Day :J3::;_ 

URS • Gulfco BERA 
EIWSED! 
Day ""7. -~ -~ 

URS • Gulfco BERA 

~-\ EIWSED 07 
Day '12:::_ 

URS - Gulfco BERA 
CONTROL2 ::t:l-Day.ll_ 

URS • Gulfco BERA 
EWSED 01 
Day .J2t. -:::1--< ' \ 

URS • Gulfco BERA 

~·~ EWSED02 
Day .1:3::::_ 

URS - Gulfco BERA 
~.'{ EWS!f03 

Day .J:::t 
Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/16/10 Page No _____ _ 



0.0. I nit. mg/L 

URS - Gulfco SERA 

~.}" EWSE004 f-\-L Day.J;J::. 

URS - Gulfco SERA .:f..r EWSE005 
Day 

1 9 

-1-9 
URS- Gulfco BERA 
EWSED~ 
Day~ ·1·1 
URS- Gulfco BERA 

~ _c\ EWSED09 
Day .23::" 

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. ____ _ 



PH lnil. 

URS - Gulfco SERA 
CONTROL - NEW (1/4 \\:'-' Day 1:!!!_ 

URS - Gulfco SERA 
CONTROL ?.o 
Day_2L 

URS - Gulfco SERA 
EIWSED01 ?, I Day_JL 

URS - Gulfco SERA 

f) EIWSED02 
Day 

URS - Gulfco SERA 
EIWSED03 to Day ..J:.L 
URS - Gulfco SERA c \ EIWSif04 
Day 

URS - Gulfco SERA 
EIWSEDOS 
Day .2._}{_ 

URS - Gulfco SERA 
EIWSED06 ro 
Day_ll_ 

URS - Gulfco BERA 
L\ EIWSED07 

Day..l!.___ 

URS - Gulfco SERA l8 CON{RfL2 
Day 

URS - Gulfco SERA 

1.4 EWSED01 
Day.:1.t___ 

URS - Gulfco SERA 

EW~ 
Day to 
URS - Gulfco BERA 
EWSED03 
Day.1l__ 

t.O 
Comments; 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/16/10 Page No. 



ClienV 
Sample NoJSample Date pH lnlt 

URS- Gulfco SERA 
EWSED04 f\ H .... 
Day.l.L_ 

URS- Gulfco SERA ro EWSED 05 
Day_lL 

URS- Gulfco SERA 
EWSED06 
Day 'Lf' 8. I 
URS- Gulfco SERA 
EWSED 07 
Day _:t_L 

URS- Gulfco SERA 
EWSED08 
Day 'LY 
URS- Gulfco SERA 

~·/ EWS?~r Day 

Comments: 

QAU Form #7420a Rev.9/16/10 
5l 

Page No. ____ _ 



Client/ 
Sample No./Sample Date 

Comments: 

URS - Gulfco BERA 
CONTROL - NEW 
Day riA 

URS- Gulfco BERA 
CONTRfL 
Day "L 

URS - Gulfco BERA 
EIWSJ'D 04 
Day_}J_ 

URS - Gulfco BERA 
EIWSED 05 
Day J::L 
URS- Gulfco BERA 
EIWSED06 
Day __j,f_ 

URS - Gulfco BERA 
EIWS.EO 07 
Day_ 'L(_ 

URS- Gulfco BERA 
CONTROL2 
Day ..?:L_ 

URS - Gulfco BERA 
EWS!;f01 
Day 'L 

URS - Gulfco BERA 
EWSED 02 
Day lF 

URS- Gulfco BERA 
EWSED03 
Day_l-_r-_ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420o Rev.9/16/10 

In it. 

'-~- .3-

Pogo No ________ _ 



Client/ 0.0. Sample No.ISample Date mg/L I niL 

URS - Gulfco SERA 
EWSEfQ4 
Day 7_ ~.~ HL 
URS - Gulfco BERA 
EWSEDOS 
Day 'LY 
URS - Gulfco SERA 

:;.~ EWSED06 
Day <-f 

URS - Gulfco BERA 

~·.~ EWSED07 
Day.J.L 

l.'i 
URS- Gulfco BERA 
EWSEDf9 
Day L-

·:; '-{ 
Comments: 

QAU Form #7420a Rev.9/16/10 Page No. ____ _ 



TRIMMED SPEARMAN-KARBER METHOD. VERSION 1.5 

DATE: 8/31/10 TEST NUMBER: For 28d DURATION: 
TOXICANT CdC12 
SPECIES: L. plumulosus 

RAW DATA: Concentration 
(mg/1) 

.00 

.36 

.55 

.85 
1. 30 
2.00 

SPEARMAN-KARBER TRIM: 

Number 
Exposed 

30 
30 
30 
30 
30 
30 

28.57%-

SPEARMAN-KARBER ESTIMATES: LC50: 
95%- LOWER CONFIDENCE: 
95% UPPER CONFIDENCE: 

Mortalities 

2 
10 
25 
28 
30 
30 

.43 

.39 

.47 

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING. 
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION. 

96 H 



96 h Acute Leptocheirus plumulosus Toxicity Test Condition Summary 
Test Method EPA -821-R-02-013; PBS&J SOP No. 4017 

16:8 h: ambient light: 50-100 
ft-c 

~ 90% survival in control 

This test was conducted in accordance with the method standards or according to the exception(s) as noted: 

Comments: (j) l{': f(>. 91 <) 00 ---"'" ).::""..,I "0> flO jQ;ll 
@If. ~ "'7j~),o ___,..[l<i~o] 

._Da~;pqrrecU'?n codes: IE-inCOrlept eittry; we. ~_Ong col~~ri:~~~;.~~n9 ro~ TN~t~nspos~ number. 9~V.:OrganiS.m,:~Ql-~sihl~:~: .. '.· 

96 hr Leptochefrus plumulosus ~ STOX 

pp!) 

Initial ~!!:::. 
Page 1 of 4 



Acute Toxicity Test with Leptocheirus plumulosus 

10 

B 10 B 10 
Control c 1\J 1.3 c '1 

D D 

E E 

A 10 A 

B lO B 

0.36 c 10 2.0 c 
D D 

E E 

A A 

B B 

0.55 c c 
D D 

E E 

A to A 

B tO B 

0.85 c 10 c 
D D 

E 

qat;a cori-~ctiQit Codes~ IE-Jn~~~ et:~try;. wc..wrc~g ~Jumn; wR~wrong row; TN-trnns~ed.nuin.~er.:ONv-Oman~Sm nc,t"Vtsi~l~.~ ·, . . 

96 hr Loptocholrus p/umu/osus. STOX 

0 0 

'f 0 

l 0 

;l.. 

0 0 

lnitli!i Review 
Paae 2 of4 



Water Quality Parameters -Leptor;heirus plumu/osus 

~fi"V,, .. l' ·"'·r .• ;"f!Ji7'": ,. t'"'':Jti~J"AA~i ~Jl?l~f,~i!%l'~;~~rp'i\~"'i:l§';D-,¥~ m'<<~;;;;iim""' ~"~~r· ""~1o1lli)l~;}('"'%?"~'"";:=::cz' "!"'-":::.' :, '"''';..'Jill s 'Ht' ~\"v~t-,-;<,.. ~!,!."I' ~,1 ,;:I ))1 ~ ~'""l r ~"' /t. M ~(J\1 ..... ""~ ,!)i~~~~"'~1 ~~"" ~"'!ili!;i. ~~i~,:~...l.,,~~......:,,),;,..J,t_i~~-~«~J...'l.(i..:.:: 
~ '", .~ 1 ~1: tl\t' i ',j-1il·)~p ';,18 1~ ~ J:Y;»~l~~"I!J. t [! , "ri'i.if~'~ri':::'1 ~;;,..;...~') !l;~~:'\'"~'~'""'~n<:~~\.'i;t"t:li'~)'\·~\-~Jf;:'::T""'~""fl'"'J<' 11 (•'"1-1.....-m•l~w.w f~""'"'T"'-o>"'"'-.""J M' ~-.,~·-;,' \-·"""'lr\'1 h~!,J, ~)I v[")~)•.J!''~\-,.Yc:,::,•rl \J"'<,";~¢4 i!•"t,:.Jh·'Liill,:"l'l f~"'~l .. ( 1 ?~~\~, .... ~ .. ~,.,.J:.f'.}J-x~~~,y.'iJ~ t'"' 'j 
..:.-~~~ ~~~ .. ~~j•l"""''"~j. :1,;);,, ~ ~i!J,A • .'i.f."(}.;..'l[,-"1.~-,.w,. ~~MJ.r--o 

~:'ll" "f'""~~~~~~ ...... ~~yi~- ~"I"'., , ~;:;~,w ,-, ;1"'";tt<f"1't:l'Y~."' ~M~"'~~~.:.'"}' ... It\:;q/~W1[A~'"(~, --.:.~~m"'~ll>:rr"-r:,.rr; ~~~~""~F,'"""~ -:,"' !.'"'"":- ,.,.r~-~,-~~-, ~..,...- -~- ~~ 
~ I') ~ ~ ~ -." " " , , \1 ~ I 

1 
;; J:}\1~-" "ll,f):l•-)'0 "~ \ ! ~/ cl~l:l~~~~'~lu' ~I'.: -~~t:t 1/' ~~"~ ~.,1i',;!i;l,~l}; /t(m,"/ ', je~ ,\ fit;, •' ~ i < ~< 1; ~~h:£ \ •; ;; ," ~~ , I J 

t..--.:1..\-.<.~.l'""-'~ .!-~ 

Cont. 7-r 1-"' 
0.36 q-.r- 1."1 
0.55 ::}-. 1- y.o 
0.85 =t-. 1- g.o 
1.3 ::r.t- V.D 
2.0 ::::r-.1- ~.D 

Meter No. -::((of J-h~ 
Time l!oo i7 I <bb 
lniUals \.\L- DIL-

Meter No. 

Time 

Initials 

uv/ ~lv 
96 hr Leptocheirus olumulosus- STOX 



Water Quality Parameters -Lepfocheirus plumu/osus 

Thorrn_ No, 

Cont. 

0.36 

0.55 

0.65 l.o 

1.3 <.t> 

2.0 l..P 

Meter No. 

Time 

D,a~. ~~eC~~n. #as_:: IE-I~~-~~ ~ntrYi \t:l."c.: :~ng·~iu~ry~ ~R~wrong ~~; T~-transpo~~·nury1be~ ON\J-Organ1Sn1·ncit ~SJbr~,-::-: · 
96 hr Leptochelrus plumu/osus - STOX 

Hl/V~ 
Initial Review 

Paae 4 of4 



Comments: 

1 L glass beaker or wide mouth 

Moderate, overnight before start of test and 
throughout duration of test; maintain > 90% 
saturation of dissolved oxygen concentration 

feed once per day 

clean seawater, natural or reconstituted (28-
36ppt) 

•see attached documentation for chemistry analysis results, 

ln;tiol Revlow Compte led By; J_. ~ 
CAU Form # 3560 

Natural sediment from which the test 
organisms are collected 

1 mL TetraMarin®/Aifalfa suspension per 
test vessel 

-175 mL (2cm depth) 



s 
8 s 8 s-

CONT c s EIWSEO 04 c "{; 

0 s 5 5 0 s- s s 
E s s- E 

A A 

B 8 'S 

EIWSEO 01 c EIWSEO OS c '5 

0 0 s 
E E 5 

A A s 
B 8 s 

EIWSEO 02 c EIWSE006 c t_; 

0 0 

E E 

A A 5 
B B ") !? 5 

EIWSED03 c s '5 EIWSE007 c '+ 
0 s- s D 

.···;;,. ,,) 
lniti-"1 Review Completed By:_----'-'--'-'i.>--------::....;:. ___ _ 
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8 8 

CONT2 c s EWSED04 c if 
D '+ D 

E E s 
A s A ':) 3 
8 '5 8 5 ~ 

EWSED 01 c s EWSEDOS c s s 
D D 5 
E E "5 
A ") s A '5 
8 s 8 s 

EWSED02 c 3 3 EWSED 06 c s 
D ).._ D 

E E 

A 5 A 

8 ; 8 

EWSED 03 c s EWSED 07 c ;2_ 

D D 

,--~) c) 

lnilial ~evlew Compleled By: __ _:_""l""""---'---....:&------=------

OAU Fonn # 3560 28 d N. arenaceodenlata Whole Sediment 3 of 14 



Job#; 100016848 J 

q 

B 

EWSED 08 c s 3 
D c:) 

E s 
A 

B 

EWSED 09 c 
D .-:,-

lnillar ~evlew Completecl Sy:o __ C\1_,__-_,~c,:_.::::; ___ -__ _ 

QAU Fotm # 3560 213 d N. arenac!:!odentata Whole Sediment 4 of 14 



a 
c 
D 

EIWSED01 A 

B 

c 
D 

EIWSED 02 A 

B 

c 

EIWSED 03 A 

8 

c 

D 

E 

EIWSED 04 A 

8 

c 

D 

E 

EIWSED 05 A 

B 

c 
D 

Key: E ~ Emergent 
D ~ Dead 
/~All 

v 
./ 

/ " 

/ / 

v / 

/ ./ 

/ / 

J 

/ 
./ / 

/ 

/ / 

.I 

I 
/ ,/ 

/ ' 
,j' ,/ 

/ 

I 

I 
,/ / 
{ .~· 
.; I 
/ / 

I I 

/ / 

Initial Review Compleled By:o __ »---'-.:.:-...:~~-_:_ __ _ 
QAU Fonn # 3560 
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.I 

/ 

., 
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v v v v v I/ 

v 1/ J v ,_-

1/ v "' / 

v i/ [' v' i,.._.,.' / 
v· /...- !.- J v 1./ ./ 

v ,./ v 

v 
v 
v 1/ 

v v· 

v· 

v .....-· i,/ 

v v ~---
i/ 

v ,.......-· 

t· J./ v 

v 1/ J v· i/"r / 
__. v· v / 
J 
,_-

v I/ v ./ 

v v-· ~· ....... ./ "-"' 
v i/ v· ./' J ......-· 
v c/ v 

c~--ey :t [Y)OV'c\~ 
28 d N. arenaceod ntata Whole Sedlmant 5 of 14 



URS - Gulfco BERA 

6 ./ ,/ 

c •' ,..,.--
D J --· 
e: ...-- v 

EIWSED01 A ,/ V" ./ 

B v v / 

c \../ ..... " 
/ / 

0 ./ </ 

" v ~-

EIWSED02 A ,/ J I./ 

8 v ....-' ......... / 
c 

,..,. _,- / / v v 

D ,,...... v-· / 

E ./" 

EIWSED 03 A / 
8 v v 
c t/ ._/ v 
D 

,_./ '--" / 

E J J v 

EIWSED04 A / ._..,-
/ .....---- / 

B v / J / ;/ .. ./ 

c v ../ / ,/ ¥""" / 

D v J -' / v· / 

E ./ / 

EIWSED 05 A v' v v' ./ 

8 I_-/ v L/ v v' / 

c '-·"' v' 1./ / v 
D v 

Key: 

rnltrar Review Comple1ed By:. __ ·:p---'::.>-'=---*-==-==----
QAU Form # 3560 



B 

c 

EIWSED07 A 

B 

c 
D 

E 

CONTROL2 A 

B 

c 
D 

E 

EWSED 01 A 

B 

c 

EWSED 02 A 

B 

c 
D 

E 

EWSED 03 A 

B 

c 
0 

Key; E ~ Emergent 
D ~ Dead 

/ 

/ 

I 

,/ 

.r 

I 

I 

I 

I 

I 

I 

/ 

{ 

' / 
" 

j 

,/ 

/ 

/ 

./ 

/ 

-' 

./ 

.,1 

/ 

./ 

.I 

.I ~ All organisms burrowed 

./ J 

./ 

' . i 
J / 

,/ .I 

' ' ./ 

/ 

' 
/ ' ' 
/ "' 
j' 

,/ 
r 

o' j 
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B 

c 

D 

E 

EIWSED07 A 

8 

c 

CONTROL2 A 

8 

c 

EWSED01 
B 

c 

0 

E 

EWSED02 A 

B 

c 

EWSED 03 A 

B 

c 

D 

Key: E = Emergent 
o = Dead 
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t/ 

v 

v 

v 
v 
v 

v 
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v 

v 
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v 
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v" 

v 

./ = All organisms burrowed 
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B 

c 

EWSED 05 

B 

c 
D 

!': 

·EWSED 06 A 

8 

c 

D 

E 

EWSED 07 A 

8 

c 

EWSED 08 
8 

c 
D 

E 

EWSED 09 A 

B 

c 
D 

Key: E = Emergent 
D = Dead 
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c 
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E 

EWSED 05 A 
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c 
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E 

EWSED 06 A 

B 

c 

0 

E 

EWSED07 A 

B 

c 

0 

E 

EWSED 08 A 

6 

c 

0 

E 

EWSED09 A 

B 

c 

0 

Key: E = Emergent 
D = Dead 
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t/ 

/ 
v 
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./ = All organisms burrowed 

/ ../ 

v ../ 

----
:..r-".~ 

v-· 
v 
v 
t,.-~~-- l-

1/ ../ 
,/·' 

1/' .... 

V' 

v· 

v 
v 

.......... 

v J 
v· / 

/./ 
.__.... 

v .._.... 

rnitiar ~evlew Completed By:. __ • -=~¥"--''->-"d. '""--~==:-=-=-'------
QAU Form # 3560 

/ v 
/ if 

/ i/" 

/ i/" 

if~ 

</' 

v v ;/ 

./ .. / ,/ 

/ v J v 
J i/ 

v ./ v· 

,/ ...-'" 

J v 
v 
,/ 

j 

/ 

./ 

,/ ./ ./ 

L/ ./ ,/ / ._/" J 

/ 

\,/ ./ ./ 

v' / J v ,_/" 

[../ ./ v v 
/ v / ./ / 

,__/" J ./ 
...., 

/ / / 
v J ._/ J v t./ 

J_./" v ~,...- / ./ 

!.-· .../ J v.-· v· 

j, ....... ./ ,/ ./ 

>./ 
_/ ,/ 

1/ J / V' i/ ./ 

.._/ / 

/ ./ / 

v .. / / 

/ 

:./""~ v / 

t/ ......... v ../ 

v' 
v ./ 

!--' '-" ./ 

v ...... W"",......- ,_/ 

v· ,_/ 

......... v 

Flool Review Compleied By; :f (Y\ <Sy\CL.xv 
2a d N. arenace:tata Whole Sediment 10 of 14 



Control 

E!.MISEODf 

E.IWS!:.D02 

ElWSEO 03 

E:IWSE:D 04 

Tissue 

Tare W~1ght (g) 

EIWSED 0.!5 

i:IWSEO 06 

G:IWSED 07 

DATE/TIME Drying Initiated 

1---~~~....::.--1~-_;:..:::..:;_-f.!.~_;~-'<.C"--..--JI DATE!TIMEO Drying Tetmlnated 

BALANCE ID# 

r-"'------lf--~+-:--:-:::-'-'-:--t'--"'...!:>-""'--:--11 INITIALS 

q_l.)./O / llf)o 

"1-J...t-lo ( {tfte 
1:10 

QIL/ PI'-

CONT = Control CONC = Concentration REP = Replicate 

Wt. =Weight DRG. = Otganism 

lniti.~;~l Review Completed By:_.:./).t/_<::..,_,_ _______ _ FinoiRoviewCompleteoey: 1) fYJCY\dl ~ ) 
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Tissue 

••• ""'. 

ewsco 02 

EWSI:O()<I 

EWS5D OS 

Initial Review Completed By:'-~0'4/l...-=:o _______ _ 

QAU Form # 3560 

- N. arenaceodentata 

I:WSED06 

E:WSED 07 

e:wseooe 

DATE/TIM~ Drying lniliated 

DATE/TIME Drying Terminated 

BALANCIO ID# 

INITIALS 

q_ :Z.H~ I /L(J-
'1- .A'±-)0 ( llfOO 

1='1 D 
YJJt--I P IL-, 

CONT ~ Control CONC ~ Concentration REP ~ Replicate 

Wt ~Weight ORG. ~ Organism 

"~~,~-~~rd.;,J 
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Tro;;~tml;lnUSiliJ 

(%) 

tWSI:::O 00 

lniUal Review Complete(! By:_-'0"'--1'/ L=----------

QAU Form # 3560 

lQIAl 
WT'g) 

TrealmEII'ItiSill'l 

"" 
••• 

DATEJTIME Drying lnilialed 

DATEJTIME Drying Terminaled 

INITIALS 

F'9n ~ Tart~ Weight (g) 

'7- 'L)- /0 I I f':, 0 

"H,<t- /o ( {'fo 0 

110 

TOTAL 
WT(g) 

CONT " Control CONC " Concentration REP " Replicate 

ORG_ " Organism 
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Test Notes 

Comments Date Time Initials 
IP.Rt; i01· scr.u:: ~D1Q 9.'0 iO I '-1 ";!:) 5K 

' 

-·; ,.~ ,. 
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Clientt 
Sample No./Sample Date pH 

URS- Gulfco BERA 
CONTROL • NEW 'bv Day -1 

URS • Gulfco SERA 
CONTROL • NEW ?.0 R.__ 
Day_<>_ 

URS- Gulfco BERA 
CONTROL r ,a 
Day ___Q_ 

URS • Gulfco BERA 
EIWSED 01 8.o Day_o_ 

URS- Gulfco BERA 
EIWSED02 g .o 
Day_O_ 

URS - Gulfco BERA 
EIWSED03 r.o ',, Day __fl__ 

URS- Gulfco BERA 
EIWSED04 g- 0 
Day_2_ 

URS • Gulfco BERA 
EIWSED05 t.o 
Day_<>_ 

URS • Gulfco BERA 
it 0 EIWSED06 . 

Day ....a....._ 

URS- Gulfco SERA 
f'.D EIWSED07 

Day_0 __ 

URS- Gulfco BERA 
((.o I CONTROL2 

Day_Q__ 

URS - Gulfco BERA 
~ EWSED 01 {) 

Day_o_ 
. 

URS • Gulfco SERA 

?.v EWSED 02 
Day ____Q__ 

URS • Gulfco BERA 
<( .'0 EWSED 03 

Day_O_ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.S/25/10 Page No.-----



pH I nit. 

URS " Gulfco BERA 
p_,.~ ftL-EWSED04 

Day_0_ 

URS - Gulfco BERA 
f ·•C ewsesos 

Day __ 

URS - Gulfco BERA 
f.o EWSED06 

Day_o_ 

URS - Gulfco SERA r-'u EWS"~Jl07 
Day __ 

URS - Gulfco BERA 
~-0 EWSED08 

Day_()_ 

URS - Gulfco BERA 
EWSfi8 09 
Day __ ~-.) 

Comments: 

QAU Form #7420a Rev.S/25/10 Page No. ____ _ 



ClienV 
Sample No./Sample Date 

Comments: 

URS- Gulfco BERA 
CONTROL - NEW 
Day -1 

URS - Gulfco BERA 
CONTROL- NEW 
Day_"_ 

URS- Gulfco BERA 
CONTROL 
Day_o_ 

URS - Gulfco BERA 
EIWSED 01 

URS- Gulfco BERA 
EIWSED02 

URS- Gulfco BERA 
EIWSED03 
Day_0 __ 

URS - Gulfco BERA 
EIWSED04 
Day_0 _ 

URS - Gulfco BERA 
EIWSED05 
Day_0_ 

URS - Gulfco BERA 
EIWSED06 
Day_o_ 

URS - Gulfco BERA 
EIWSED07 
Day_O_ 

URS- Gulfco BERA 
CONTROL2 
Day_o_ 

URS- Gulfco BERA 
EWSED 01 
Day_o_ 

URS- Gulfco BERA 
EWSED02 
Day_O_ 

URS - Gulfco BERA 
EWSED03 
Day_0_ 

CONTINUED ON NEXT PAGE •.•.. 

QAU Form #7420a Rov.B/25110 

I nil 

-::r.r 

.\ 
Page No. __ .,:_ __ _ 



Comments: 

URS • Gulfco SERA 
EWSED04 
Day_o_ 

URS • Gulfco SERA 
EWSEOOS 
Oay___Q_ 

URS - Gulfco SERA 
EWSED06 
Day__;2_ 

URS • Gulfco SERA 
EWSE007 
Day_~>_ 

URS- Gulfco SERA 
EWSEOOS 
Day ____Q_ 

URS- Gulfco SERA 
EWSE009 

QAU Fonn #7420a Rev.B/25110 

In it. 

Page No.-----



, r' , , ' ~ 
,.,.,. 

URS • Gulfco SERA 
CONTROL·NEW 
Day_\_ 

URS - Gulfco SERA 
CONTROL 
Day_l_ 

URS • Gulfco SERA 
EIWSED 01 
Day __ !_ 

URS - Gulfco BERA 
EIWSED02 
Day_t_ 

URS - Gulfco SERA 
EIWSED03 
Day_,_ 

URS - Gulfco BERA 
EIWSED04 
Day ---1..---

URS - Gulfco BERA 
EIWSED05 
Day_l_ 

URS - Gulfco SERA 
EIWSED06 
Day_l_ 

URS - Gulfco BERA 
EIWSED07 
Day_l_ 

URS - Gulfco BERA 
CONTROL2 
Day_l_ 

URS- Gulfco SERA 
EWSE~01 
Day __ 

URS - Gulfco BERA 
EWSED02 
Day __ t_ 

URS - Gulfco BERA 
EWSED03 
Day __ ,_ 

Comme:n~ts~:~~~n:~.r~-~~.~~~::~~;-~~EQ::~-----------~ 
pH ._.L-to=..- -It 

CONTINUED ON NEXT PAGE ••.•. 

QAU Focm #7~20o Rev.8/26/10 

oH I nit. 

HL-

f.D 

f. l 

f. D 

3 
Poge No. ---------



pH I nit. 

URS - Gulfco 8ERA 
EWSED 04 (, 0 l--\L 
Day_'_ 

URS - Gulfco 8ERA 
t, EWSED05 0 

Day_<_ 

URS - Gulfco 8ERA 
EWSED 06 t c 
Day_._ 

URS - Gulfco BERA 
EWSED07 r. Day_t_ 

URS - Gulfco SERA 

1. 9 EWSED 08 
Day_t_ 

URS- Gulfco SERA 
t_ EWSED09 0 Day __ ,_ 

Commenls: 

QAU Form #7420a Rev.8/26110 Page No.-~-'-----



· ••· URS • Gulfco SERA 
CONTROL 
Day_l_ 

Comments; 

URS · Gulfco SERA 
EIWSED 01 
Day __ l_ 

URS • Gulfco SERA 
EIWSED02 
Day __ l_ 

URS • Gulfco SERA 
EIWSED03 

URS · Gulfco SERA 
E1WSED04 
Day_•_ 

URS · Gulfco SERA 
EIWSED05 

1
1 

Day I 

URS · Gulfco SERA 
EIWSED06 
Day 

URS • Gulfco SERA 
CONTROL2 
Day_!_ 

URS · Gulfco SERA 
EWSED 01 
Day_!_ 

URS • Gulfco SERA 
EWSED02 
Day_!_ 

URS • Gulfco BERA 
EWSED03 
Day ___J_ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rov.B/26110 

I nil. 

1 r 

Pago No. ____ _ 



D.O. In it. mg/L 

URS - Gulfco SERA 

=t.i- 1-{L EWSED04 
Day 

URS - Gulfco SERA 

.:t-+-EWSEDOS 
Day_l_ 

URS- Gulfco SERA 
~.-::f.-EWSED06 

Day_l_ 

U RS - Gulfco SERA 
EWSED07 
Day___!__ 

URS - Gulfco SERA 
~-7-EWSEDOS 

Day 

URS - Gulfco SERA 

~.-:r EWSED09 
Day __ ,_ 

Comments:_ 

OAU Form #7420a Rev.S/26110 Page No.-----



I nit 

URS - Gulfco SERA \\v CONTROL- NEW 
Day__?:_ 

URS - Gulfco SERA 
CONTROL =1 .. '1 Day_l.-_ 

URS - Gulfco SERA 
EIWSED 01 :+-~ Day_____]_ 

URS - Gulfco BERA 
EIWSED02 l? Day ...:L... 

URS - Gulfco BERA 
EIWSED03 ~-9 Day _____l_ 

URS- Gulfco BERA 
EIWSED04 -=J_q 
Day~ 

URS - Gulfco BERA 
EIWSED05 r ;j • v 

Day_'l-_ 

URS - Gulfco BERA 
EIWSED06 t. 0 
Day_l_ 

URS - Gulfco BERA P'. I) EIWSED07 
Day__h_ 

URS - Gulfco SERA :t _£, CONTROL2 
Day_L_ 

URS- Gulfco SERA 
EWSED 01 ?'.'0 
Day____!;_ 

URS - Gulfco SERA 
EWSED02 r_D 
Day ___1:_ 

URS - Gulfco BERA 
~ .. I) EWSED03 

Day_"L_ 

Comments: ,91 ., .. ~.._ I' ,.,."" It" ~ .oJ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/27/10 
) 

Pogo No.-----



Client/ 
Sample No./Sample Date pH I nil. 

URS- Gulfco BERA kL-EWSED04 8'. 0 
Day____:!:__ 

URS - Gulfco BERA t.u EWSE005 
Day_2_ 

:!'. b 

URS - Gulfco BERA 
EWSED07 f.O 
Day_l_ 

URS - Gulfco BERA 

:t-.9 EWSEDOS 
Day_Z._ 

URS - Gulfco BERA 
EWSED09 s-. 0 
Day _____:k_ 

Comments: 

QAU Form #7420a Rev.B/27110 Pago No. ____ _ 



URS. Gulfco BERA 
CONTROL • NEW 
Day~ 

URS - Gulfco BERA 
CONTROL 
Day_'l-_ 

URS • Gulfco BERA 
EIWSED 01 
Day_Z._ 

URS - Gulfco SERA 
EJWSED02 
Day __1.,_____ 

URS - Gulfco BERA 
EIWSEJ;J03 
Day_l-_ 

URS • Gulfco BERA 
EIWSED04 
Day __.1_ 

URS. Gulfco BERA 
EIWSED05 
Day_2_ 

URS • Gulfco BERA 
EIWSED06 
Day~ 

URS - Gulfco SERA 
EIWSED 07 
Day _____:!o:_ 

URS- Gulfco BERA 
CONTROL2 
Day .....1:..._ 

URS • Gulfco BERA 
EWSED 01 
Day __ 7._ 

URS • Gulfco BERA 
EWSED02 
Day ___1._ 

URS- Gulfco SERA 
EWSED 03 
Day __ L_ 

Comments: @ 1 ( 111.. ~ ('1..-:}-h () ~ [I\J4_:j 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.S/27110 

I nit. 

~ .i 

s 
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Client/ D.O. Sample No./Sample Date mg/L 

URS - Gulfco SERA 
EWSED04 f"/0 
Day_L_ 

URS - Gulfco BERA r·.o EWSED05 
Day_'-_ 

URS - Gulfco SERA 
EWSED06 f 0 Oay_L_ 

URS - Gulfco BERA 
f 0 EWSED07 

Day_"~-_ 

URS- Gulfco SERA 
EWSEDOB f·o Day_"L_ 

URS- Gulfco SERA +· l EWSED09 
Day ___..!::.__ 

Comments: 

QAU Form #7420a Rev.H/27110 



ClienV 
Sample No./Sample Date 

URS- Gulfco SERA 
CONTROL- NEW 
Day_~_ 

URS- Gulfco SERA 
CONTROL 
Day ____3_ 

URS - Gulfco SERA 
EIWSED 01 
Day ____3_ 

URS - Gulfco SERA 
EIWSED02 
Day_____;,_ 

URS - Gulfco SERA 
EIWSED03 
Day_3_ 

URS- Gulfco BERA 
EIWSED04 
Day_3_ 

URS - Gulfco SERA 
EIWSED05 
Day 3 

URS - Gulfco SERA 
EIWSED06 
Day.....l_ 

URS- Gulfco SERA 
EIWSED07 
Day_:3_ 

URS - Gulfco SERA 
CONTR.OL2 
Day_S_ 

URS - Gulfco BERA 
EWSED 01 
Day_?_ 

URS- Gulfco BERA 
EWSEQ02 
Day_5_ 

URS - Gulfco SERA 
EWSE003 
Day_3_ 

CONTINUED ON NEXT PAGE •...• 

QAU Form #7420a Rev.B/28110 

pH I nit_ 

0-0 fh lnl<-

].<6 

].?J 

?-1 

l-4 

}q 

f-'1 

j-'1 

7-1 
7-'1 
i-1 
7.7 
7-9 

Page No.-----



Comments; 

URS • Gulfco BERA 
EWSED04 
Day_;_ 

URS • Gulfco BERA 
EWSEDOS 
Day~ 

URS • Gulfco BERA 
EWSEDOS 
Day_...i_ 

URS • Gulfco SERA 
EWSE007 
Day--3-

URS • Gulfco SERA 
EWSEDOB 
Oay-3_ 

URS · Gulfco BERA 
EWSED09 
Day~ 

OAU Form #7420a Rov.8128/10 

I nit. 

-to"'¥ 
Pago No.-----



Client/ 
Sample No.ISample Date 

Comments: 

URS - Gulfco SERA 
CONTROL- NEW 
Day_~_ 

URS- Gulfco SERA 
CONTROL 
Oay ----3-
URS - Gulfco SERA 
EIWSED01 
Day ___l_ 

URS- Gulfco SERA 
EIWSED03 
Day_>_ 

URS - Gulfco SERA 
EIWSED04 
Day ____3_ 

URS - Gulfco SERA 
EIWSED05 
Day_3_ 

URS- Gulfco SERA 
EIWSED06 
Day_)_ 

URS - Gulfco BERA 
EIWSED07 
Day_i_ 

URS- Gulfco BERA 
CONTROL2 
Day_J_ 

URS - Gulfco SERA 
EWSED01 
Day_i_ 

URS- Gulfco SERA 
EWSED 02 
Day __ 3_ 

URS - Gulfco BERA 
EWSED03 
Day ___1_ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/28/10 

0.0. 
mgll I nit 

l Page No. ____ _ 



Comments: 

URS - Gulfco BERA 
EWSED04 
Day_Y_ 

URS - Gulfco BERA 
EWSEDOS 
Day_)_____ 

URS - Gulfco BERA 
EWSED06 
Day_;_ 

URS- Gulfco BERA 
EWSED07 
Day ___:L_ 

URS - Gulfco BERA 
EWSED08 
Day_?_ 

URS - Gulfco BERA 
EWSED09 
Day__l_ 

QAU Form #7420a Rev.8/28/10 

D.O. 
mg/L I nit. 

y 
Page No. ____ _ 



pH 

URS • Gulfco BERA 
CONTROL • NEW ~-0 
Day_'l_ 

URS • Gulfco BERA 

~~ CONTROL 
Day -':1__ 

URS • Gulfco BERA 

?'1 EIWSED01 
Day_..,_ 

URS • Gulfco BERA 
{.c( EIWSED02 

Day --':f.__. 

URS · Gulfco BERA 1 ,;, 
EIWSED03 I' Day 

URS • Gulfco BERA 

/,4 EIWSED04 
Day _..:t.__ 

URS · Gulfcc BERA 
EIWSED05 7·9 Day_•!_ 

URS • Gulfcc BERA 
EIWSED06 Vf Day_j_ 

URS • Gulfco SERA 
EIWSED07 r·o Day_!J__ 

URS • Gulfco BERA '?·u CONTROL2 
Day 

URS · Gulfcc BERA 
EWSED01 S"J Day_!/_ 

URS • Gulfco SERA 
EWSED02 ~-.i) 
Day __!f__.__ 

URS • Gulfcc BERA 
~·D EWSED03 

Day_j__ 

Comments: ~'(YI~~k...--#! 

J:>f/ •'~•n~- w .- '=he!: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/28/10 Page No. __ 9 __ _ 



Client/ 
Sample No.JSample Oate pH I nit. 

URS - Gulfco SERA 
EWSED04 'b-0 
Day_'l_ 

URS - Gulfco SERA 
~-0 EWSED05 

Day_'1_ 

URS - Gulfco SERA 
~0 EWSED06 

Day_f_ 

URS - Gulfco SERA 
~ 0 EWSED07 

Day ____:j__ 

URS- Gulfco SERA 
EWSEDOB ~'" () Day_j__ 

URS - Gulfco BERA 
EWSED09 s-u Day_'-'_ 

Comments: 

QAU Form #7420a Rev.S/2811 0 
tO Page No. ____ _ 



Client/ 
0.0. Sample No./Sample Date 
mgll 

I nit. 

URS - Gulfco BERA 
(k? biL CONTROL - NEW ~· \ Day ___i_ 

URS - Gulfco SERA 
CONTROL ";) u Day......'J._ 

URS - Gulfco BERA 
EIWSED 01 '6 0 
Day 

'l"·v 

7-r 

7· "/ 

f.[ 

"6·0 

'?·I 

<n·l 

~·\ 

~I 

URS - Gulfco BERA ~l EWSED03 
Day_'-!_ 

Commenls: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.6128110 '1 Page No. ___ .;__ 



Clienll D.O. Sample NoJSample Date mg/L 

URS - Gulfco BERA 
EWSED04 
Day_L_ 

9,. I 

URS - Gulfco BERA 
EWSED05 ~- \ 
Day---'::{___ 

'?· I 

URS - Gulfco BERA 
<{. \ EWSED07 

Day ---'=f___ 

URS - Gulfco BERA q\ EWSE006 
Day ---!d..-
UR$ - Gulfco BERA 

<6· I EWSED09 
Day---'i...._ 

Comments: 

QAU Form #7420a Rev.S/26/10 Page No. __ l_u __ _ 



Client/ 
Sample No./Sampla Date I nit. 

URS- Gulfco BERA 
CONTROL - NEW 8.0 1--\J 

~-8 

URS- Gulfco BERA l-8 EIWSED 01 
Day ___s_ 

URS - Gulfco BERA 
EIWSED02 -:tg 
Day __.s.._ 

URS - Gulfco BERA 
EIWSED03 ::r-'j Day_s_ 

URS • Gulfco BERA 
EIWSED04 
Day _____2_ 

URS- Gulfco BERA 

~q EIWSE005 
Day ___s:_ 

URS - Gulfco BERA 
EIWSED06 8o Day____:,___ 

8.0 

":!-. g 

URS - Gulfco BERA 

~-B EWSED 01 
Day ____s:_ 

URS - Gulfco BERA 
EWSED02 
Day ___2_ 

URS - Gulfco BERA 
0 EWSED03 o.() 

Day_t;_ 

Comments; 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.H/30/10 Page No. __ 1:..:1 __ _ 



Client/ 
Semple No./Samole Dele pH 

-=19 
URS ~ Gulfco SERA 
EWSED05 8.o Day_s_ 

URS- Gulfco SERA 
EWSEDOO 8.0 Day___5_ 

URS- Gulfco SERA 
EWSED07 80 Day....2.._ 

URS- Gulfco SERA 
EWSED06 7-9 Day ____,::;,__ 

URS- Gulfco SERA 
EWSED09 /3.0 
Day__s_ 

Comments: 

QAU Form #7420a Rev.B/30110 
\L 

Page No. ____ _ 



D.O. 
mg/L 

URS - Gulfco BERA 
CONTROL- NEW 8.1 
URS • Gulfco BERA 
CONTROL 
Day ..s._ 
URS • Gulfco BERA 
EIWSED 01 
Day_~_·_ 

URS - Gulfco BERA 
EIWSED02 
Day .......E._ 

URS • Gulfco BERA 
i EIWSED03 

Day_s_ 

U RS • Gulfco BERA 
EIWSE004 B.,x 

1 
Day __.5.._ 

URS • Gulfco BERA 
EIWSEDOS a.o 
Day ___s_ 

URS - Gulfco BERA 

8.1 EIWSEOOO 
Day_______s__ 

URS • Gulfco BERA 

8. t EIWSED07 
Day_s_ 

URS • Gulfco BERA 
CONTROL2 8. I Day........:i_ 

URS - Gulfco BERA 
EWSED01 8,;;( Day ___s__ 

URS- Gulfco BERA 
EWSE~_Q2 
Day __ 

URS - Gulfco BERA I 
EWSED03 8.d, I 
Day_L i 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.e/30/10 Page No. __ l_l __ _ 



D.O. 
mgll. 

URS - Gulfco SERA 
EWSED04 

8" I Day__5_ 

URS - Gulfco SERA 
EWSEeos 
Day __ 

URS- Gulfco SERA 
EWSED06 B). Day_S_ 

URS - Gulfco SERA 

8.3 EWSED07 
Day ....f._ 

URS- Gulfco SERA 
EWS~OB 
Day __ 

URS - Gulfco SERA 
EWSED09 g~ Day .....s::_ 

Comments; 

QAU Fmm #7420a Rev.S/30/1 0 Page No. __ 1:._2... __ 



Client/ 
Sample No./Sample Date pH lnll. 

URS • Gulfco SERA 
#J CONTROL • NEW 8.o Day 

URS - Gulfco SERA 
CONTROL ~-9 Day_v_ 

URS • Gulfco SERA 
EIWSED 01 8 D 
Day_v_ 

URS • Gulfco SERA 
EIWSED02 ""+·9 Day ___k_ 

URS - Gulfco SERA 
EIWSED03 8:-J Day 

80 

oo 
0-

20 

URS - Gulfco BERA 
8-0 EIWSED07 

Oay_'-"_ 

URS- Gulfco SERA 
CONTROL2 4.cr 
Day_~>_ 

URS • Gulfco SERA 
EWSED 01 
Day_b_ 

URS - Gulfco SERA 
EWSED02 ~-9 Day 

URS - Gulfco SERA g_o EWSED03 
Day~ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.S/30110 
13 

Page No_-----



Client/ 
Sample No./Sample Date pH I nit. 

URS- Gulfco SERA 
Hf EWSED04 

8 Day_!,_ 0 

URS - Gulfco BERA 
EWSED05 0 0 Day ---"'--- 0 

URS - Gulfco BERA 
EWSED06 8o Day __!e__ 

URS - Gulfco BERA 
g,,J EWSED07 

Day ...!f..._ 

URS - Gulfco BERA 
EWSED08 80 Day_v_ 

URS- Gulfco BERA 
:},~ EWSED09 

Day_'-'_ 

Comments: 

QAU Form #7420a Rev.S/30/1 0 Page No. _....:l.J.I{ __ _ 



URS • Gulfco BERA 
EIWSED01 8.0 Day ...!.L____ 

URS · Gulfco BERA B.o EIWSED02 
Day.J....._ 

URS • Gulfco BERA 
EIWSED03 8.:::> Day-"'.._ 

URS • Gulfco BERA 
EIWSED04 8.0 Day~ 

URS • Gulfco BERA 
EIWSED05 8.1 Day____!..::__.__ 

8.1 

8. i 

8.1 
URS- Gulfco BERA 
EWSED01 3.\ Day .J.L. 
URS - Gulfco BERA 
EWSED02 8. I 
Day......Je_ 

URS - Gulfco BERA 
3.1 EWSED03 

Day_b_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/30/10 Pago No. __ )_3 __ _ 



URS • Gulfco BERA 
EWSED04 
Day_..k_ 

URS • Gulfco BERA 
EWSED05 8-1 Day ____'c_ 

URS • Gulfco BERA 
EWSE~06 
Day __ oj 

0" 

URS • Gulfco BERA 
EWSED07 8.1 Day ____!e______. 

URS - Gulfco BERA 
EWSED08 B. 1 Day ______\L_ 

URS - Gulfco BERA 
EWSED09 8 \ Day ------"'----

Comments: 

QAU Fonn #7420a Rev.S/30/1 0 Page No __ _,___! 'f-~.-__ 



pH I nit. 

URS • Gulfco SERA 
CONTROL - NEW +-9 Hr Day_'/_ 

URS - Gulfco SERA 
CONTROL 
Day_]__ 

URS • Gulfco SERA 
EIWSED 01 :J.. B Doy_l__ 

URS · Gulfco SERA 
EIWSED02 =t-8 Day.....J...._ 

URS • Gulfco SERA 
EIWSED03 +B Day ___::t_ 

URS • Gulfco SERA 
EIWSED04 +6 Day~ 

URS • Gulfco BERA 
EIWSED05 ~- 8 
Day....3......... 

URS- Gulfco BERA +c; EIW~6 
Day 

URS • Gulfco SERA 
EIWSED07 ·::J..Cj 
Day__]_ 

URS • Gulfco SERA 

~.g CONTROL2 
Day __ )_ 

URS - Gulfco BERA 
EWSED 01 :i.g Day_;_ 

URS - Gulfco BERA 
EWSE~02 
Day __ ~-8 

URS - Gulfco SERA 
EWSED 03 l-- "1 Day_.]:_ 

Comments: 

CONTINUED ON NEXT PAGE •.•.. 

OAU Form #7 420a Rev.BIJ0/1 0 Page No. __ -w_l:...=(_ 



pH I nit. 

URS - Gulfco SERA wr EWSED04 
=t. '3 Day_3:_ 

URS- Gulfco SERA 
EWSED05 

-1-- '8 Day ____L 

URS - Gulfco SERA 
EWSED06 i--'3 Day __'L__ 

URS - Gulfco SERA 
EWSED07 ~- S> 
Day 0 

URS - Gulfco SERA 
EWSEDOB 

=-\ .1-Day_l_ 

URS - Gulfco SERA 

i-<=r EWSED09 
Day __3:;_ 

Comments: 

CAU Form #7420a Rev.B/30/10 Page No. __ l..:lo:.._ __ 



Client/ D.O. Sample No./Sample Date mg/1. 

URS - Gulfco SERA 
CONTROL-NEW +-8 Day__l__ 

URS - Gulfco SERA 
CONTROL 4:) Day_l_._ 

URS - Gulfco SERA 
E!WSED01 1--8 Day____l___ 

URS - Gulfco SERA :; 9 EIWSED02 
Day__:L 

URS - Gulfco SERA 
EIWSED03 )'J 
Day _____2_ ; . 

URS - Gulfco SERA 
EIWSE004 C\ r, 
Day ____l 0 '•·~· 

URS - Gulfco SERA 

B. EIWSED05 0 
Day______l__ 

URS- Gulfco SERA 'ri EIWSE006 -() 
Day__L 

URS - Gulfco SERA '} 
EIWSED07 eU) 
Day_l_ 

URS - Gulfco SERA 
CONTROL2 1--7 Day_____±__ 

URS- Gulfco SERA 
EWSED01 :; -0 
Day_}_ - I 

URS - Gulfco SERA 'j..q EWSED02 
Day_?_ 

URS - Gulfco SERA 8.0 EWSED03 
Day ~-

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.B/30/10 Page No. _ ____;l:...!.S"~-__ 



Comments: 

URS - Gulfco BERA 
EWSED04 
Day ___l__ 

URS- Gulfco BERA 
EWSED05 
Day 

URS - Gulfco BERA 
EWSED07 
Day___l_ 

URS - Gulfco BERA 
EWSE~08 
Day_._ 

URS - Gulfco BERA 
EWSED09 
Day ____l_ 

QAU Fonn #7420a Rev.S/30/1 0 

D.O. 
mg/L 

8_0 

B.~ 

0.-, o_·J 

I nit. 

H:l 

ho 
Page No.---~-



pH I nit. 

URS - Gulfco BERA 
CONTROL- NEW i-8 ~-~r I itl-Day_~_ 

+'1 
URS - Gulfco BERA 
EIWSED 01 +8 Day_i_ 

URS - Gu~co BERA 
EIWSED02 1.9 
Day ---'!:.--

URS- Gulfco BERA 
EIWSED03 +1 Day......:JL_ 

URS - Gulfco BERA 
EIWSED04 )-.g 
Day....::£_ 

URS - Gulfco BERA 
EIWSEDOS +-1 Day ....:i._ 

U RS - Gulfco BERA 
EIWSE,906 
Day __ :J-1 
URS - Gulfco BERA 
EIWSED07 +.s Day_'>_ 

"i--1 
URS - Gulfco BERA 
EWSED01 
Day____'!:.._ 

URS - Gulfco BERA 
EWSED02 }-.{ 
Day_..-_ 

).8 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.e/30/10 n-Page No. ____ _ 



Clienv 
Sam pie No ./Sam pie Date 

Comments: 

URS - Gulfco BERA 
EWSED04 
Day ....'iL_ 

URS - Gulfco BERA 
EWSED05 
Day_~_ 

URS - Gulfco BERA 
EWSED06 
Day.....i...__ 

URS - Gulfco SERA 
EWSED07 

URS- Gulfco SERA 
EWSED08 
Day_!_ 

URS- Gulfco BERA 
EWSED09 
Day_?:_ 

QAU Form #7420a Rev.8/30/1 o 

I nit. 

'+T I ttl-
).q 

8.o 

.~· Page No. __ _:_ __ 



CllenU D.O. Sample No./Sample Date 
mg/L I nit. 

URS • Gulfco SERA 
CONTROL • NEW 1-. .=J- I+:J Day ___!i_ 

URS - Gulfco SERA 
CONTROL +9 Day...1L_ 

URS • Gullco SERA 
EIWSED01 -~9 Day ....:ii..._ 

URS - Gulfco SERA 
EIWSED02 j_l 
U RS - Gulf co SERA 

1--·!) EIWSED03 
Day_·~-

URS • Gulfco SERA 
EIWSED04 So Day.....i..._ 

URS • Gulfco SERA 8 . .J EIWSED05 
Day_·'<_._ 

URS • Gulfco SERA 8.o EIWSED06 
Day_'<_ 

URS - Gulfco SERA 
PO EtWSED07 '~. 

Day ___j____ 

URS- Gulfco SERA 
CONTROL2 
Day -.:i_ 

URS • Gulfco SERA 

-+.9 EWSED01 
Day_~_·_ 

URS • Gulfco BERA 

1.9 EWSED02 
Day..JL_ 

URS - Gulfco SERA 

1-7 EWSED03 
Day....:L_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.6/30/10 Page No. _.:_If'----



URS- Gutfco BERA 
EWSED04 
Day___'{___ 

URS - Gulfco BERA 
EWSED05 ':;l.q Day__IL_ 

URS- Gulfco BERA 
EWSED06 4---9 Day_..i..._ 

URS- Gulfco BERA 
EWSE007 

~-C)) Day_x__ 

URS - Gulfco SERA 
EWSEDOB 8.0 Day__;;::__ 

URS - Gulfco BERA 
EWSED09 B.o Day ____1_ 

Comments; 

QAU Fonn #7420a Rev.B/30/1 0 Page No.-----



pH In it 

URS - Gulfco SERA 
CONTROL- NEW i--.9 W) /#L Day~ 

URS - Gulfco SERA 
CONTROL +9 Day_g__ 

URS - Gulfco SERA 
EIWSED01 i 8 
Day__s_ 

URS - Gulfco SERA 
EIWSED02 
Day ___2._ 

"). ,., 
.<:) 

URS- Gulfco SERA 
EIWSEf03 
Day_·_ "i- " 0 

URS - Gulfco SERA 
EIWSED04 :ro Day____:}__ -0 

URS - Gulfco SERA 
EIWSEDOS 1B Day_<_l_ 

URS - Gulfco SERA 
EIWSED06 ll Day_'1_· _ 

URS- Gulfco SERA 
EIWSED07 7-q 
Day_j_ 

URS - Gulfco SERA 
-=+·· '7 CONTROL2 

Day_q __ 

URS - Gulfco SERA 
EWSED01 l--CJ Day_'J_ 

URS - Gulfco SERA 
EWSE~02 
Day __ 

).8 

URS - Gulfco SERA 
EWSED03 ---f '9 
Day_!]_ 

Comments; 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7•zoa Rev.8/30/10 Page No. __ 1...;'1 __ _ 



pH I nit. 

URS - Gulfco SERA 
EWSED04 

~g Day_f__ 

URS - Gulfco SERA 
EWSED05 'l-9 Day...2..._ 

URS - Gulfco SERA 
EWSED06 Bo 
Day__s__ 

URS- Gulfco SERA 
EWSED07 BO Day_q_ 

URS - Gulfco SERA 
EWSED08 +·9 Day .....:J...._ 

URS- Gulfco BERA 
).~ EWSED09 

Oay_j_ 

Comments: 

OAU Form #7420a Rev.8/30/10 Pago No.-----



Client/ 
D.O. Sample No./Sample Date 
mg/L I nit. 

URS - Gulfco BERA 
CONTROL- NEW -=f.l<> ItS {Jtl.-Day_'_'--

URS - Gulfco BERA 
CONTROL )_:} 

': URS - Gulfco BERA 
EIWSED01 ~-::) 
Day ____<1_ 

URS - Gulfco BERA 
·: EIWSE002 "".:(. 8 
:·' Day_s__ 

URS - Gulfco BERA 
EIWSED03 :::)_ e 
Day __'l_ 

URS - Gulfco BERA 
'=1-S EIWSED04 

Day _____g__ 

URS - Gulfco BERA 
EIWSED05 ::f.~-Day_')_ 

URS - Gulfco BERA 
EIWSEDOO ~- ~ Day_'1_ 

URS - Gulfco BERA 
EIWSED07 ~--=t-Day_q_ 

URS - Gulfco BERA 
CONTROL2 ~--B Day_q_ 

URS - Gulfco BERA 
EWSED01 =t-8 Day_"'_ 

URS - Gulfco BERA 
EWSE002 ~-.8 Day "l 

URS- Gulfco BERA 
EWSED03 1.1 Day_c>t_ 

Commenls: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rov.B/30/10 Page No. _..:.r't-'----



Client/ 
Sample No./Sample Date I nit. 

URS - Gulfco BERA 
EWSED05 
Day _.:l.._ 

URS- Gu!fco SERA 
EWSE006 ~.9 Day_q_ 

URS - Gulfco SERA 
EWSED07 l--1 Day_'!_ 

URS - Gulfco SERA 
EWS'W08 
Day __ ":J-.9 
URS · Gulfco SERA ":j.a EWSED09 . I 
Day_g__ 

Comments: 

QAU Form #7420a Rev.S/30110 
]...:, 

.Page No.-----



ClienLf 
Sample NoJSample Date pH 

URS- Gulfco SERA 
CONTROL- NEW ?. +-
Day_•"-

URS- Gulfco BERA 
CONTROL ?-. i 
Day_l"_ 

URS - Gulfco BERA 
1-. t EIWSED 01 

Day_o_c_ 

URS- Gulfco SERA 
EIWSED02 f., I, Day_lo_ 

URS - Gulfco SERA 
EIWSED03 -:;. {. 
Day ....l..l'-

URS- Gulfco BERA 
~-t EIWSED04 

Day_1u_ 

URS • Gulfco BERA 
1.1-EIWSEDOS 

Day ...J.Q_ 

URS - Gulfco BERA 

"J-. t EIWSED06 
Day ___l_Q_ 

URS - Gulfco SERA 
E1WSED07 7J. Day_jQ_ 

URS - Gulfco SERA 
1. {. CONTROL2 

Day_w_ 

URS - Gulfco BERA -:},g 
EWSED 01 
Day __I_<,!_ 

URS - Gulfco SERA 
7~ EWSED02 

Day ....!.JL... 

URS - Gulfco SERA 'i, 0 
EWSED03 (! 

Day ___IQ___ 

Comments; 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/3/10 J.t Page No. __ ....:_ __ 



pH I nit. 

URS - Gulfco BERA 

1: f};i( EWSE004 1 '; 
Day_IO_ 

~ {,, 

URS - Gulfco BERA 
J,'i EWSED05 

URS- Gulfco BERA + <] EWSEDOO •Q 
Day ___[Q_ 

URS - Gulfco BERA 
~ 0 EWSED07 ' (} 

Day....u;!.._ ' 
URS - Gulfco SERA 
EWSED08 t• g Day_lv_ 

URS - Gulfco BERA 7- (J EWSE009 ' )! 

Day ___l_!.>_ 

Comments: 

QAU Forrn #7420a Re•-91311 0 Page No. __ Z_l-__ 



0.0. I niL mg/L 

URS - Gulfco BERA 
£€( 5 r( CONTROL - NEW -~ + Day~ 

,. 
URS - Gulfco BERA 
CONTROL g tC 
Oay_14_ ' 
URS - Gulfco BERA 

S,o EIWSED01 
Day ____&__ 

URS - Gulfco BERA 

l.S EIWSED02 
Day....!.::_ 

URS - Gulfco BERA ·-:;' (,. EIWSED03 
Day .-l.!.L. 

URS - Gulfco BERA 
EIWSED04 7.7-
URS - Gulfco BERA 
EIWSED05 7c ,<:; 

URS • Gulfco BERA 

+- s EIWSE006 

URS- Gulfco BERA 
t " EIWSED07 -o 

URS - Gulfco BERA 
CONTROL2 ~-f] Day_<_o_ 

URS - Gulfco BERA 
EWSED 01 g_ 0 

URS - Gulfco BERA 0 0 EWSED02 0• 
Day --.iL_ 

URS - Gulfco BERA 1 . "( EWSED03 
Day_<a_ 

Comments; 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rov.9/3/10 2· Page No. ____ _ 



I'.,!" 

Client/ 
Sample No./Sample Date 

Comments: 

URS - Gulfco BERA 
EWSED04 

URS - Gulfco BERA 
EWSED05 
Day_lo_ 

URS - Gulfco BERA 
EWSED06 
Day ----'-"----

URS - Gulfco BERA 
EWSED07 

URS - Gulfco BERA 
EWSEDOB 
Day ___j_l!___ 

URS - Gulfco BERA 
EWSED09 

QAU Form #7420a Rev.9/3/10 

.'1" • '·')""'' 

I nit. 

1.'j 

2-z._ 
Page No_-----



Client/ 
Sample No./Sample Date In it. 

:r.e 

1. ~ 
URS- Gulfco BERA 
EIWSED02 
Day_ji_ 

URS- Gulfco BERA 
EIWSED03 

1-8 Day ____jl_ 

URS- Gulfco BERA 
EIWSED04 

1-~ Day ___l)_ 

1.-:t 

-:u 
{,g 

1. g 

:f, 8 

-:).. 8 

URS- Gulfco BERA 
EWSE~03 
Day_l_ 1. ~ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Form #7420a Rev.9/3/10 
'2? Page No. __ .=::> __ _ 



pH I nit. 

1'.8 DtV 
URS • Gulfco BERA 
EWSED05 

1.? Day_ll_ 

URS - Gulfco BERA 
EWSE~06 
Day 1.'1 
URS • Gulfco BERA 
EWSE~07 
Day 

1.4 
URS • Gulfco BERA 
EWSE)\08 
Day 1.'1 

1.4 

. OAU Form #7420a Rev.9/311 0 Page No. _..,;2_'-f.:.,. __ 



D.O. 
ll"lit. 

mg/L 

URS • Gulfco SERA 
CONTROL-NEW ":{. 'i l)\L---
Day_lL_ 

URS - Gulfco SERA 
CONTROL 

1.:r Day_\_\_ 

URS • Gulfco SERA 
EIWSED01 
Day_lL 

URS- Gulfco SERA 
EIWSED02 1. ~ Day_\\_ 

URS • Gulfco SERA 
EIWSiiD 03 t.q Day_lL 

URS • Gulfco BERA 
EIWSE~04 
Day_\_ 

URS - Gulfco BERA 
EIWSED05 1-.'\ Oay_l_\_ 

URS- Gulfco BERA 
EIWSE006 :u 
Day _1l__ 

URS • Gulfco SERA 
EIWSED07 ~- 8 Day_jL_ 

URS - Gulfco SERA 
CONT~OL2 
Day_\_ 1. 8 

URS · Gulfco BERA 
EWSE001 l~ Day_l\_ 

URS • Gulfco SERA 
EWSED02 1,-::f Day_lL 

URS • Gulfco SERA 
EWSED03 1-- J Day_lL 

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Form #7420a Rev.913110 Page No. ----=2'-'}'-----



Comments: 

URS ~ Gulfco BERA 
EWSED04 
Day_jl_ 

URS ~ Gulfl:o SERA 
EWSEPOG 
Day_\\_ 

URS ~ Gulfco BERA 
EWSEDOG 
Day \1 

URS ~ Gulfco SERA 
EWSED07 
Day_\_\_ 

URS ~ Gulfco SERA 
EWSEDOB 
Day~ 

URS ~ Gulfco BERA 
EWSED09 
Day_\1_ 

QAU Foim #7420a Rev.9/3/10 

I nit. 

Page No. __ :2_<[c__ 



Sample NoJSemple Date pH I nit. 

URS - Gulfco SERA fr- / 47 CONTROL- NEW )-~ Day tL 

URS - Gulfco SERA 
CONTROL 

'6 Day_•t_ 
,_; 

URS - Gulfcc SERA 
EIWSED 01 "'3" <.) 

Oay_l'-_ 

URS - Gulfcc SERA 
EIWSED02 jCJ 
Day_L<_ 

URS - Gulfcc SERA 
'D"o EIWSED03 

Day_•<_ 

URS - Gulfco SERA z (j EIWSE004 

URS - Gulfco SERA 
EIWSED05 'tu 

URS - Gulfco BERA 
EIWSED06 '6·o 
Day 

'lo 
URS- Gulfco SERA 

"tD CONTROL2 
Day __l_l____ 

URS - Gulfcc BERA 
EWSED01 
Day~ 

1)-0 

URS- Gulfco SERA 
9;-u EWSED02 

Day_ft_._ 

UR$ - Gulfco SERA 
<t:t EWSED03 

Day---12::_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Form #7420a Rov.9/6/10 
l'l 

Page No.-----



Comments: 

URS • Gulfco BERA 
EWSEDOS 
Day_.,_-

URS - Gulfco BERA 
EWSED06 
Day_~>_ 

URS - Gulfco BERA 
EWSED07 

URS • Gulfco BERA 
EWSED08 

URS - Gulfco BERA 
EWSED09 
Day~ 

QAU Form #7420a Rev.9/6/10 

pH I nit. 

Page No,-----



Client/ 
Sample No./Sample Date I nit. 

URS • Gulfco BERA fi> I f.J'! CONTROL· NEW 
Day_u_ 

URS · Gulfco BERA 
CONTROL '6· f Day....!...:.._ 

URS · Gulfco BERA 
EIWSEO 01 li 
Day_•-~-

URS · Gulfco BERA 
EIWSED 02 'tf 
Day_I_Z_ 

URS • Gulfco BERA 
'I EIWSED03 I?· I 

Day_tt_ 

URS- Gulfco BERA 
EIWSED04 '?·I 
Day...J..L 

URS - Gulfco BERA 
EIWSED 05 '{.1 

URS - Gulfco BERA 
EIWSEDOO 'tO 

URS- Gulfco BERA 
EIWSED07 t·O Day ___1_2.,_ 

URS - Gulfco BERA 

~ CONTROL2 
Day_l>-_ 

URS - Gulfco BERA 
7·9 EWSE901 

Day __ '-_ 

URS - Gulfco BERA 7-1 EWSED02 
Day_u_ 

URS - Gulfco BERA 
EWSED03 7.9 Day.....lh_ 

c;::. If&, '1 1.> I'" 
(f) I i" ;><>, 'l I it Itt> ______, 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.916110 Page No. __ 1-'-'('----



D.O. 
I nit. mg!L 

URS- Gulfco SERA k>/H' EWSED04 f-~ 

URS - Gulfco BERA 

t-'7 EWSED05 
Day....!..:!:._ 

URS - Gulfco SERA 

}~ EWSED06 
Day____~_!:___ 

URS - Gulfco BERA 
7-- '1 EWSED07 

Day.....!,.=.._ 

URS - Gulfco BERA f-.9 EWSED08 
Day....\2:::_ 

URS - Gulfco SERA t! EWSED09 

Comments: 

OAU Form 117420a Rav.9/6/10 Page No. __ 2_~---



ClienV 
Sample No./Sample Date 

Comments: 

URS • Gulfco SERA 
CONTROL - NEW 
Day ___I]_ 

URS - Gulfco BERA 
CONTROL 
Day...!..L_ 

URS - Gulfco BERA 
EIWSED 01 
Day ---G.-

URS - Gulfco BERA 
EIWSED02 
Day_'~-

URS- Gulfco BERA 
EJWSED03 
Day ....!..L_ 

URS • Gulfco SERA 
EIWSED 05 
Day_13_ 

URS - Gulfco SERA 
EIWSED06 
Day_l_3_ 

URS - Gulfco BERA 
EJWSED07 
Day 

URS- Gulfco BERA 
CONTROL2 
Day_ll_ 

URS- Gulfco SERA 
EWSED 01 
Day_l?_ 

URS - Gulfco BERA 
EWSED02 
Day ___I__L 

URS- Gulfco BERA 
EWSED03 
Day ___.__j_l_ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.917/10 

I nit. 

f_O 

1,'+' Page No. ____ _ 



ClienU 
Sample No./Sample Date pH lnrt. 

r.') ~L-

URS - Gu/fco SERA 
EWSEf05 
Day_o_ 

f,O 

URS - Gulfco SERA 
EWSEDOS 5L> Day..l.l._ 

URS- Gu/fco SERA r- D EWSED07 
Day _____L'J_ 

URS - Gulfco SERA 
~-D EWSED08 

Day_•)_ 

f-:; 

Comments: 

QAU Form 117420a Rev.917110 Page No. ____ _ 



Client/ 
D.O. 

Sample No./Sample Date 
mg/1. 

In II. 

URS - Gulfco BERA 
CONTROL - NEW "l- t V-r- ~l i-

URS • Gulfco SERA =i J'" CONTROL 
Day-..:i....... 

URS - Gulfco SERA 
f).o EIWSED01 

Day ..!...L_ 

URS • Gulfco SERA 

s' \ EIWSED02 
Day_lL 

URS • Gulfco SERA fl EIWSED03 
' ' Day_,_~_ 

URS - Gulfco BERA 
E". 1.-EIWSED04 

Day_1_>_ 

URS • Gulfco SERA 
& 'l. EIWSED05 

Day_•_·~-

URS - Gulfco SERA r ,_ E!WSE006 
Dayn._ 

URS • Gulfco SERA 
&.l.. EIWSED07 

DayJ2.._ 

URS • Gulfco SERA 1"9 CONTROL2 
Day_Q_ 

URS • Gulfco SERA 
EWSED01 r.o 
Day....ll_ 

URS • Gulfco SERA 
EWSED02 
Day_j}_ 

W.O 
URS • GuHco SERA %' .J EWSED03 
Day __\J,_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9n/10 Page No. ____ _ 



CHenl/ D.O. Sample No.ISample Dari! mgll I nit. 

URS • Gulfco BERA 
EWSE004 e, \ t-1 '-
Day ...12.._ 

URS • Gulfco SERA f. I EWSED05 
Day_j.1_ 

URS. • Gulfco BERA 
0 

EWSED06 l-1 .. 
Day ...Jl._ 

(1. 

URS - Gulfco BERA 
'rL.. EWSEDOB 

Day ....!2._ 

URS • Gulfco BERA g.-2.-EWSED09 
Day 

Comments: 

QAU Form #7420a Rev.9/7110 Page No. _1..><:..'&..::.... __ 



ClienU 
Sample No./Sample Date 

Comments: 

URS - Gulfco BERA 
CONTROL- NEW 
Day ..l'i_ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/B/10 

")"' 

pH In it. 

11 f-iL 

~? 

=+x 

1.1 
::t.?' 

~.? 

1.8' 

1,9 
~~ 

_:).'1 

1Cf 
~l\Y 

=t -~ 

Z1 Page No.----'---



Client/ 
Sample No.!Sample Date I nit. 

-l9 

Comments: 

OAU Form #7420a Rev.9/8/10 
'?o 

Page No.~)'-------



D.O. 
I nit. mg/l 

~J 4t--

=t.} 

1- ."7 

~-"""+ 

=!-i-

:=t.-r 

=). r 

·~rr-

:r.t-
=+ ,'} 

~ ? 

-:,_f 

=J. ~ 

Comments; 

CONTINUED ON NEXT PAGE ..... 

QAU Fo<m #7420a Rev.9/8/10 Page No. _____ _ 



Client/ 
D.O. Sample No./Sample Date mgtl I nit. 

URS- Gulfco SERA HL-EWSE§04 .Jy 
Day I ' 

URS - Gulfco SERA 
EWSlDOS 
DayJl_ =1-f' 

"::/. q' 

URS - Gulfco SERA r EWSED07 1 Day...lY........ 

URS - Gulfco SERA 

1-~ EWSEzoa 
Day \ 

::rr 
'Commenls: 

QAU Form #7420a Rev.9/6/10 
)() 

Page No.------



pH lnil. 

URS • Gulfco BERA :;. cr (6 CONTROL- NEW H-L-
Day_jL 

-=!. ~ 

~- f 

:} I~ 
URS - Gulfco BERA 

=1.4 EIWSED03 
DayJL_ 

URS - Gulfco BERA :=;. q EIWSED04 
DayJ.L 

::J.r 

=t. cr· 

1.4 
::),i 

URS - Gulfco BERA 

~-~ EWSED01 
Day JS.__ 

URS- Gulfco BERA 

~y EWSED02 
Dayll_ 

URS - Gulfco BERA )- -i EWSED 03 
Day 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420• Rev.9/9/10 Page No _j!:_L/ __ _ 



Client/ 
Sample No./Sam~Jie Date 

Comments: 

URS- Gulfco BERA 
EWSED 04 
Day..JL 

URS - Gulfco BERA 

EWSll05 
Day 

URS - Gulfco BERA 
EWSED 06 
Day 

QAU Form #7420a Rev.9/9/10 

!nit. 

ffL-

1.( 

Page No. 3 ZJ 



D.O. Inn_ mg.IL 

URS - Gulfco SERA 

1-- i J+·L-CONTR~L - NEW 
Day_!_ 

URS - Gulfco SERA 

i- /t CONTROL 
Day 

URS - Gulfco SERA i-. p EIWSED01 
Day lL___ 

+.f 
URS - Gulfco SERA 
EIWSED03 }.Y DayJ.i_ 

=T-·1 
URS - Gulfco SERA 
EIWSED 05 ~-'1 Day JS_ 

URS - Gulfco SERA 

:h4 EIWSf.D 06 
Dayji_ 

URS- Gulfco SERA 
EIWSED07 :t1 Day J!.__ 

URS- Gulfco SERA 
CONTROL2 ~-r Day ____jf_ 

URS - Gulfco SERA 

::j---f EWSED01 
Day .J..S_ 

URS - Gulfco SERA 

~-r EWSED02 
DayJ.i_ 

URS- Gulfco SERA 

=r- i EWSED03 
Day.JL_ 

\S)IE" l-1-L 

CONTINUED ON NEXT PAGE ..... 

OAU Form #7420a Rev.9/9/10 
}} 

Page No. ~~·~---·--



URS - Gulfco SERA 
EWSEi04 
Day I 

URS - Gulfco SERA 
EWSED05 
Day ..l.i_ 

URS - Gulfco SERA 
EWSED06 
Day...LL_ 

URS - Gulfco SERA 
EWSED07 
DayJL... 

QAU Form #7420a Rev.919110 

r o ---"' c nJ 

I nit. 

w 
-Z'1 Page No. ____ _ 



pH tnit. 

URS - Gulfco BERA 

9.9' ~~ L_ CONTLi,OL • NEW 
Day 

~.Y 

URS • Gulfco SERA 
EIWSED03 
Day _j_l,_ 

URS- Gulfco BERA 

=t '~ EIWS[f04 
Day 

URS - Gulfco BERA 
EIWSED05 
Day --1.1----
URS • Gulfco BERA 
EIWSEE06 
Day ___lh_ 

URS - Gulfco BERA 
etwsrgo7 
Day 

URS • Gulfco BERA 

~-7 CONTROL 2 
Day ___ll,_ 

URS - Gulfco BERA 

=I' 1 EWSJk01 
Day 

URS- Gulfco BERA ·=rq EWSED02 
Day 

1 -~ 
Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #742Da Rev.9{10/10 
;] 

Page No. _____ _ 



Clienl/ 
Sample No./Sample Date 

Comments: 

URS - Gulfco SERA 
EWSEjQ 04 
Day __il;_ 

URS- Gulfco SERA 

EWSEF~08 
Day 

URS - Gulfco SERA 

EWS~b09 
Day . 

QAU Form #7420a Rev.9110/t0 

I nit. 

]~ 
Page No. ____ _ 



D.O. 
I nit. mg/l. 

URS - Gulfco SERA 

f. "L CONTROL - NEW HL Oay ..lk._ 

URS - Gulfco SERA p. ( CONTROL 
Day ___c_L 

URS -Gulko SERA 
EIWSED01 r. z. Day~ 

URS- Gulfco BERA 
EIWSED02 r-. 1 
Day ----.!.k...._ 

!f. L 
URS - Gulfco SERA 
EIWSE004 5-_ 'L 
Day.JL 

URS- Gulli:o SERA r. 'L EIWSfk05 
Day 

URS - Gulfco SERA 
EIWSft: 06 
Day 

L( 
URS - Gulfco SERA 
EIWSED07 
Day _lj,.__ 

URS - Gulfco BERA 

'?'. \ comrel2 
Day 

f. 

URS - Gulfco SERA 
¥ , I EWSED 02 

Day--lL 

URS- Gulfco SERA 

f-1 EWS,D03 
Day b 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9110/10 Page No. ____ _ 



Client/ 
D.O. 

Sample No_!Sample 03!e 
mg/L I niL 

URS - Gulfco BERA 

~I I li EWSED04 L 
Day_l_~_ 

URS - Gulfco BERA 

P. I EWSED05 
Day ___j.L_ 

URS- Gulfco BERA 

?- I EWSED06 
Day ___lL 

URS- Gulfco BERA 

J. EWSED07 
Day __jj,_ 

URS- Gulfco BERA 

?. EWSED 08 
Day ____ll.__ 

URS - Gulfco BERA } , I EWSED09 
Day -lit._ 

Comments: 

QAU Fo'm #7420a Rev.9/10110 Page No. _____ _ 



D,O, 
I nit. 

mgll 

URS - Gulfco BERA w--CONT~L-NEW 1:-~ Day __ 

URS - Gulfco BERA 
CONTROL -r. s Day _(:t_ 

URS- Gulfco BERA 
EIWSED 01 1-.S DayJJ:..... 

URS - Gulfco BERA 
EIWSED 02 

f') Day ___[I:_ 

URS - Gulfco BERti 
EIWSED 03 1-S Day.J3.... 

URS- Gulfco BERA 
EIWSED04 -;r • .; Day _i1::_ 

URS- Gulfco BERA 
EIWSED05 (.<) Day 

URS- Gulfco BERti 
EJwsrg,o6 
Day 1-S 
URS • Gulfco BERA 
EIWS,D 07 
Day +- 1 ·S 
URS- Gulfco BERA 
CONTROL2 
Day J:1:_ 

1 ·S 

URS - Gulfco SERA 
EWSJJ_01 
Day l--S 

(.S"' 

1.<J 
Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/10110 
3f 

P.clgc No.-----



Comments: 

URS • Gulfco BERA 
EWSED04 
Day ___L1:_ 

URS- Gulfco BERA 
EWSED 05 
Day 

URS - Gulfco BERA 
EWSED 07 
Day ___r:t_ 
URS - Gulfco BERA 
EWSED 06 
Day J3::_ 

URS- Gulfco BERA 

EWSI¥9 
Day 

OAU Fotm #7420a Rev.9110/10 

Q_Q_ 

mg/L 

f· s 

f.J 

t. ') 

1.5 

In it. 

z~ 
Page No_-~} ___ _ 



'''· 

Client/ 
Date sample No./Sample Date 

URS • Gulfco SERA 
CONT&L-NEW 
Day 

URS • Gulfco BERA 
CONTROL 
Day 

URS • Gullco SERA 
''\ ·. 01 

' ~~ ' ' ',i· j. " 
URS - Gulfco SERA 
EIWSED04 
Day ~..3:..-

'') 
URS .• Gulfco BERA 

' r \ I OS '; :' Day 

URS • Gulfco SERA 
EIWS~06 
Day __ 

URS - Gulfco SERA 
EIWSED07 
Day..!2._ 

UAS - Gullco SERA 
CO~£l0L2 
Day HZ__. 

URS - Gulfco BERA 
EWS:1f_2 
Day 

URS - Gulfco SERA 
Ewsm.o3 
Day __ 

Comments: 

CONTINUED ON NEXT PAGE ..•.• 

OAU Form #74:Wa Rev.9/11/10 

-28d 

, ~~- .Temp. Qc 
. · (~Vcorrected) Time: pH I nit. 

. •f'b·J 

f. I 

v. 0 

q_v 

g_..,. 

Y. D 

Y-o 

f.D 

J.o 

Page No. _____ _ 



.. . . 
Client! 

Sample No./Ssmple Dale pH I nit 

f,D p}t/ 
URS • Gulfco SERA g-.o EWS~DOS 
Day ___,_2:_ 

URS · Gulfco SERA ro EWSED06 
Day .J.:1::_ 

F.n 
URS- Gulfco BERA f.D EWSED08 
Day..8:_ 

7-J 
Comments: 

QAU Form #7420a Rev.9/1 1/10 
'}f. 

Page No _____ _ 



C!ienV 
Sample No.IS.mple Date 

Comments: 

URS • Gulfco BERA 
CON~<yL-NEW 
Day 

URS - Gulfco SERA 
CONTROL 
Day .1.£_ 

URS • Gulfco SERA 
, EIWS~~01 

Day 

URS • Gulfco SERA 
EIWS~~02 
Day___t::_ 

CONTINUED ON NEXT PAGE ..... 

CAU Forrn #7420a Rev.9/10/10 

In it. 

lr Page No. ____ _ 



pH I niL 

URS - Gulfco SERA 
EWSED04 
Day~ ~-l 

URS - Gulfco SERA 
EWSEDOS q l_ 

Day 

URS - Gulfco SERA 
EWSED06 "6 L 
Day _l_K__ 

URS - Gulfco SERA 
EWSE~07 -x- 7_ 
Day_lL 

ii l. 

URS - Gulfco SERA 
EWSE'¥09 "'(,- l 
Day ---i--£_ 

Comments: 

QAU Form #7420a Rov.9/10/10 Page No _____ _ 



\ ~ \ :' 1'1 ..... 
',,,, . .. . 

D.O. ]nil. 
mg/L 

URS • Gulfco BERA 
{b CONTRPL · NEW 8" I Day .J..h_ 

URS - Gullco BERA 

CONifL 
Day x·lJ 
URS - Gulfco SERA '?.·o EIWSE~01 
Day ..lli_ 

S;- l 

URS - Gullco SERA 
~-\ EIWSfW03 

Day ' 

URS • Gulfco BERA 
EIWSEg04 
Day I ~~ 

'(\· ( 

'1\-( 

¥·1 

9-1 

(6· f 
URS - Gulfco BERA 

~·I EWSED02 
Day _jfl_ 

?-. \ 
Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Focm ~7120a Rev.9/10/10 Page No. ____ _ 



Client/ 
Sample No./Sample Date 

Comments: 

URS - Gulfco BERA 
EWSED04 
Dayjji_ 

URS - Gulfco BERA 
EWSEDOS 
Day J.'Q_ 

URS - Gulfco BERA 

EWSI%06 
Day 

URS - Gulfco BERA ewsrgo7 
Day 

URS - Gulfco BERA 

EWSf~OB 
Day 

URS - Gulfco BERA 
EWS'i09,09 
Day ...llL. 

OAU Fo,m #7420a Rev.9110110 

0.0. 
mgll I nil. 

lB 
Page No. __ _ 



Comments: 

URS - Gulfco BERA 
CONT/t,Ol - NEW 
Day 

URS - Gulfco BERA 
CONTROL 
Day _jj_ 

URS - Gulfco BERA 
EIWSED01 
Day __rl_ 

URS - Gulfco BERA 
EIWSED02 
Day __j!f_ 

URS - Gulfco BERA 
EIWSE004 
Day .1.1_ 

URS - Gulfco BERA 
EIWSED05 
Day ___jj___ 

URS - Gulfco BERA 
EIWSED06 
Day ....d._ 

URS - Gulfco BERA 
EIWSED07 
Day_Jj_ 

URS - Gulfco BERA 
CONTROL2 
Day _jj__ 

URS - Gulfco BERA 
EWSED01 
Day _i.1_ 

URS - Gulfco BERA 
EWSE002 
Oay_Jj_ 

CONTINUED ON NEXT PAGE .•... 

QAU Form #7420• Rev.9/10/10 

pH 

()' ''"' )' ,v 

I nit. 

Page No. 



pH lnlL. 

URS - Gulfco SERA 
EWSif1 04 
Day _____LL 8 () -H (,___ 

URS - Golfco BERA 
fr EWSED05 0 

Day..Jj__ 

URS - Gulfco BERA 
EWSED06 P-o Day __l1_ 

URS - Gulfco BERA 
f 0 EWSE~07 

Day_·_ 

URS- Gulfco BERA 
&-·o ews~Doa 

Day_~_ 

URS • Gulfco BERA J"O EWSED09 
Day..JL 

Comments: 

QAU Fo,m #7420a Rev.9/10/10 Page No_ lf_,_'_-_
0 __ 



Comments: 

URS - Gulfco BERA 
CONTROL - NEW 
Day __t'[_ 
URS - Gulfco BERA 
CON1WL 
Day 

URS- Gulfco BERA 
EIWSED 01 
Day J.1.__ 

URS- Gulfco BERA 
EIWS[:~ 02 
Day !' 

URS - Gulfco BERA 

EWS\301 
Day 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7 420o Rev.9/1 0/10 

I nit. 

HL 

]7 
Page No. _____ _ 



ClienV D.O. 
Sample No./Sample Date mg/L I niL 

URS - Gulfco SERA +.1 EWSiift04 
Day __ 

URS - Gulfco SERA 
-=7 <( EWSEDOS 

Dayi"L_ 

URS - Gulfco SERA --:; . cf EWSED 06 
Day J.1...._ 

URS- Gulfco SERA 

f.O EWS1~07 
Day __ 

URS - Gulfco BERA t- 0 EWS1§ 08 
Day 

URS- Gulfco BERA 
Yo EWSED09 

Day ..d._ 
Comments: 

QAU Fo<m #7420a Rev.9/10/10 Page No. --~-'-----O __ 



•.'· 

CllonU 
Sample NoJSomple Date pH I nit. 

URS - Gulfco SERA 

i -1 CONTROL- NEW /-IL 
Day....].£_ 

URS - Gulfco BERA 
!r.b CONTROL 

Day~ 

, --: URS - Gulfco BERA 
'", EIWSEO 01 f.o 

OayJ.Q___ 

URS - Gulfco BERA 
$'.o EIWSE002 

Day.l£._ 

URS - Gulfco BERA f 0 EIWSED03 
Day___]£____ 

URS • Gulfco SERA 
EIWSED04 "1. 1 Day _2Q___ 

URS - Gulfco BERA 
EIWSED05 
Day ....1.::l.._ 

URS- Gullco BERA 
EIWSED06 
Day___:!,_Q_ 

URS - Gulfco SERA 
EIWSED07 y'U 
Day..J&... 

URS - Gulfco SERA 
CONTROL2 {) 
Day~ 7. 
URS- Gulfco BERA 
EWS~01 
Day __ "_ r.o 
URS - Gulfco BERA 
EWSED02 
DayJ&..._ 

URS- Gulfco BERA 
EWSED03 
Day l,'> 

Comments: 

CONTINUED ON NEXT PAGE •..•. 

QAU Form #7420a Rev.9/13/10 Poge No. ____.::u __ 



Client/ 
Sarnple No./Sample Date pH In it. 

URS - Gulfco BERA 

1. 1 f-1( EWSED04 
Day :1.!!._ 

URS - Gulfco BERA 

1 EWSEDOS ~-Day~ 

URS- Gulfco BERA 
EWSED06 .f t) 
Day '1.-0 

URS - Gulfco BERA 
t 0 EWSED 07 

Day 1. 0 

URS- Gulfco BERA 

1. ( ewsepos 
Day __ c_ 

URS- Gulfco BERA ¥', i) EWSED09 
Day "Lo 

Comments: 

QAU Fotm #7420a Rev.911311 0 
'-\L 

Page No. ____ _ 



D.O. 
/nil. 

mg/L 

URS - Gullco SERA 
CONTROL- NEW :; - 'f, Day~ 

URS - Gulfco SERA 
CONTROL ~_f Day...1£.... 

URS - Gulfco SERA 
EIWSE001 -=ff 
Day~ 

URS - Gulfco SERA 
EIWSED02 ~ !( Day ..!1£...._ 

URS - Gulfco SERA 

-=t. ? EIWSED03 
Day ___:],Q_ 

URS • Gulfco SERA 
EIWSE004 Po 
Day_]£__ 

URS - Gulfco SERA 
P. ( EIWSED05 

Day ?.<o. 

URS - Gulfco SERA 
F, ( EIWSED06 

Day~ 

URS.- Gulfco SERA 

~ ,f EIWSE007 
Day ..1:£._ 

URS - Gulfco BERA 
f-.j CONTROL2 

DayU 

URS- Gulfco BERA 

g.' EWSED01 
Day 7fl 

URS - Gulfco BERA 
EWSED02 y,() 
Day '(,iO 

URS- Gurfco SERA 
f.D EWSED 03 

Day..J&_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Focm H7420a Rev.9/13110 Page No. __ 4_j_l __ _ 



D.O. 
I nit 

mg!L 

URS - Gulfco BERA 
~0 EWSED 04 

Day ___1L_ 

URS - Gulfco BERA f. I EWS1_005 
Day __ 0_ 

URS - Gulfco BERA 
EWSED06 9·/ 
Day "2.o 

URS- Gulfco BERA 
EWSED 07 !'". f 
Day_]£_ 

URS - Gulfco BERA 
EWSED 08 Y'.o 
Day~ 

URS - Gulfco BERA rf. '-' 
EWSE009 
Day "!...:> 

Comments: 

QAU Form #7420a Rov.9/13/10 Page No. 4 ]._.. 



pH 

URS - Gulfco BERA t. <.) CONT00L - NEW 
Day 1 

URS- Gulfco BERA 
CONTROL Y. '-" Day..2..L 

URS • Gulfco BERA 
g'.o EIWSED 01 

Day_2_L 

URS - Gulfco BERA 
EIWSED 02 P.\ 
Day_]j_ 

URS • Gulfco BERA 
EIWSED03 r. 1 Day ___lL 

URS • Gulfco BERA ,f_o EIWSED 04 
Day__lL 

URS - Gulfco BERA 
EIWSED 05 f-.0 
Day_li_ 

URS • Gulfco BERA 
~-0 EIWSED 06 

Day 

URS- Gulfco BERA 
?-u EIWSED 07 

Day ....::::l_ 

:' URS • Gulfco BERA 
CONTROL 2 f>.D 
Day___:t,_L 

URS - Gulfco BERA V"D EWSED 01 
Day ....1:.L 
URS - Gulfco BERA =t )>"' EWSED 02 
Day___kL 

URS - Gulfco BERA 
s:-. \) EWSED 03 

Day ..:J::.L 

CONTINUED ON NEXT PAGE ..... 

OAU Focm 117420a Rev.9/13110 Page No. _____ _ 



. · .. ::.:.' .. \:. 
.· ( . 

ClienV 
Sample No./Sample Dale pH I nit. 

URS - Gulfco BERA 
f 0 EWSED04 

Day 

URS- Gulfco BERA 
EWSED 05 
Day __2_L 

t-o 

URS - Gulfco BERA 
9.a EWSED06 

Day ___!:_L 

URS- Gulfco BERA 
EWSED07 -::; ~ 
Day ..!:.L 
URS - Gulfco BERA t.o EWSED08 
Day~ 

URS - Gulfco BERA So EWSED09 
Day ...J:l... 

Commenls: 

QAU Forrn #7420a Rev.9/13/10 Page No .. 



D.O. I nit. 
mg/L 

.. 
URS - Gulfco SERA 
CONTROL • NEW 1-, f Day __'!_L 

URS - Gulfco BERti 
CONTROL i-- r Day..1.L_ 

URS - Gulfco BERti 
EIWSED01 +f Day __1:_\__ 

URS - Gulfco SERA 
EIWSED02 -:t· .f' Day .1d._ 

URS - Gulfco BERti 
EIWSED03 ~-1 Day ...:::_L 

"":!/ 
URS - Gulfco BERA 
EIWSED 05 -=I.e) 
Day ..:!:.L_ 

' 'b URS- Gulfco BERti 
-:;.-cf EIWSED 06 

Day __JJ_ 

URS - Gulfco BERA 

s~o EIWSED 07 
Day~ 

-:;-.1 
URS- Gulfco SERA 
EWSED01 r.o 
Day....1..L 

URS - Gulfco BERti 
EWSED02 ru 
Day_:}_L 

URS- Gulfco SERA f.o EWSED 03 
DayJ..L 

Comments; 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/13/10 
1..\:3 

Pogc No.-------



D.O. 
I niL mgll 

URS- Gulfco SERA 
EWSED04 y -, . (/ 

Dey.lL_ 

U RS - Gulfco BERA 
EWSED05 Y.O 
Day ...lo.L_ 

URS • Gulfcc BERA 
EWSED06 s- o 
Day ...:l.L 
URS - Gulfco SERA %:o EWSED07 
Day.J:.L 

URS - Gulfco BERA r.o EWSEOOS 
Day~ 

URS - Gulfco BERA 
EWSED09 .r.o 
Day...l_L 

Comments: 

QAU Form #7420a Rev.9/13/10 PagE! No. 
cry 



' ' ~' ,' 
: 

'"'· 

Sample No.ISample Date pH I nit. 

URS - Gulfco SERA lt CONTROL - NEW HL Day __!_1_ 

URS • Gulfco SERA 

l.r CONTROL 
Day ..;Lb. 

URS - Gulfco SERA 
EtWSED 01 
Day ___lL 

URS • Gulfco SERA 
EIWSED02 ?0 Day 7.. '--· 

URS - Gulfco SERA 

=t_q EIWSED03 
Day 1. 'l-

URS • Gulfco BERA 
EIWSED04 
Day '>- "l. 

URS - Gulfco SERA 
EIWSED05 
Day~ 

URS - Gulfco BERA 
EIWSI}D06 
Day___2: 

URS - Gulfco BERA 

:t.~ EIWSED07 
Day2::]._ 

URS - Gulfco BERA -:t .q CONTROL2 
Day~ 

URS - Gulfco SERA ~. 9 EWSEf01 
Day~ 

URS - Gulfco BERA 1,4 EWSED02 
Day "l1_ 

URS • Gulfco BERA -=t,1 EWSED 03 
Day <..L 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9113/10 
~s 

Page No. _____ _ 



oH I niL 

URS- Gulfco BERA 
EWSED 04 :;, ~ I-lL-Day __1,_1___ 

URS - Gulfco BERA 
EWSED05 -:;_ ~ 
Day~ 

URS- Gulfco BERA 
EWSED06 ~ 1 Day "t 1.--

URS - Gulfco BERA 
EWSED07 :t.1 Day '>-1.-

URS- Gulfco BERA 
EWSED08 ~q Day "1.1... 

URS - Gulfco BERA 

=t '9 EWSED 09 
Day 'Ll.... 

Comments: 

QAU Form #7420a Rev.9/13/10 Page No. ___ _ 



'\ ·' .·.·,; 

D.O. 
I nit. 

mg/L 

URS • Gulfco SERA 
CONTROL-NEW =t ,9 PL. Day...'!..:=__ 

URS - Gulfco SERA -:;.+ CONTROL 
Day 1::.1,__ 

URS - Gulfco SERA ::;.+ EIWSED 01 
Day..l1,_ 

URS • Gulfco SERA 
EIWSE!i-02 =t-7-Day_'-_ 

URS - Gulfco SERA 
EIWSED03 .:{.1-Day..."!::J._ 

URS • Gulfco SERA 

:t.:r EIWSED04 
Day ..:!::..1.... 

URS - Guffco SERA =, ,( EIWSEDOS 
Day 1.1... 

URS - Gulfco SERA 

:.t' v EIWSED06 
Day l "L 

URS • Gulfco SERA 
EIWSED07 :}X 
Day~ 

URS • Gulfco SERA 
CONTROL2 i.ip 
Day __13,__ 

URS • Gulfco SERA 

1~l-EWSED01 
Day..lJ... 

URS- Gulfco SERA 
EWSED02 
Day l1... 

URS - Gulfco SERA 
EWSED03 
Day 1. '--

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Fo'm #742Qa Rev.9/13/10 Page No. _Lt_:_)_ 



D.O. 
I nit. mgll 

URS - Gulfco BERA i-- y EWSED 04 HL Day 1-'L 

URS - Gulfco BERA 
EWSED f/!__ 
Day~ ~-I{ 
URS • Gulfco BERA 
EWSED06 +.f Day 1- '1....-

URS - Gulfco BERA =1--f EWSED 07 
Day .:J...::k 
URS - Gulfco BERA :j..( EWSED 08 
Day '1.-1-

URS - Gulfco BERA 

1- ~ EWSED 09 
Day .JL1:.-

Comments: 

QAU Form #7420a Rev.9/13/10 Page No. -~-"-----G-



pH 

URS " Gulfco BERA 
CONTROL - NEW ~. \ 
Day -.l.l... 
URS - Gulfco BERA 
CONTROL 
Day...!:l.._ 

URS - Gulfco BERA 
EIWSED01 
Day~ 

URS - Gulfco BERA 
If- . 'L EIWSED02 

Day...ll_ 

URS - Gulfco BERA ?.! EIWSED03 
Day ...l]__ 

URS - Gulfco BERA f_o EIWSED04 
Day __b_l__ 

URS- Gulfco BERA r.o EIWSED05 
Day .J:..:L 
URS - Gulfco BERA 

~-D EIWSED06 
Day ___],__1_ 

URS - Gulfco BERA K'·v EIWSED07 
Day ...1:2._ 

URS - Gulfco BERA ? .~ 
CONTROL2 v 
Day ____2_2_ 

URS - Gulfco SERA 
EWSED01 ~-D Day '1.:1 

URS - Gulfco SERA 
EWSED 02 -~ -~ 
Day ..:1..1.. 
URS - Gulfco BERA 

l(o EWSED 03 
Day_.ll_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Fonn #7420a Rev.9/16110 Page No ___ '-!~~:......__ 



Comments: 

URS - Gulfco BERA 
EWSED 04 
Day_:L_ 

URS - Gulfco BERA 
EWSEDOS 
Day2l._ 

URS- Gulfco BERA 
EWSED 06 
Day~ 

URS - Gulfco BERA 
EWSED08 
Day ..1:}_ 

URS - Gulfco BERA 
EWSED09 
Day l- '-> 

QAU Form #7420a Rev.9/16/10 

I nit. 

f"·D 

Page No. __ 4---'----f __ 



URS - Gulfco SERA 
CONTROL - NEW 
Day 'L-) 

URS - Gulfco SERA 
CONTROL 
Day....ll.. 

URS - Gulfco SERA 
EIWSED01 
Day~ 

URS - Gulfco SERA 
EIWSED02 
Day 2:.1._ 

URS - Gulfco SERA 
EIWSED03 
Day...11_ 

URS - Gulfco SERA 
EIWSED04 
Day...12_ 

URS - Gulfco SERA 
EIWSED05 
Day...:1..1_ 

URS - Gulfco SERA 
EIWSED06 
Day...l1..._ 

URS - Gulfco BERA 
EIWSED07 
Day__1l_ 

URS- Gulf co SERA 
CONTROL2 
Day __1_2._ 

URS- Gulfco SERA 
EWSED01 
Day 

URS - Gulfco SERA 
EWSED02 
Day 1. ') 

URS - Gulfco SERA 
EWSED 03 
Day_li 

CONTINUED ON NEXT PAGE ..•.. 

QAU Focm #7420a Rev.9116110 

I nit 

Page No. --~.1.-j-L.. __ 



D.O. 
I nit. 

mg/L 

URS • Gulfco BERA 
EWSED04 
Day __j,__2_ 1-.> 
URS - Gulfco BERA 
EWSED 05 ::;-.s Day .2:..2... 
URS- Gulfco BERA 
EWSED06 
Day '1. 1 =t. 'S 

URS- Gullco BERA 
EWSED 07 i-S Day ___1_1_ 

URS- Gulfco BERA :r.s EWSED08 
Day~ 

URS- Gulfco BERA 

:t.C) EWSED 09 
Day __]J_ 

Comments: 

OAU Form #7420a Rev.9/16/10 Page No_ 



I nit. 

,,: 

" URS - Gulfco BERA 

Wit/ Sl( CONTROL ~ NEW 
Day~ 

URS ~ Gulfco BERA 

t"•f; CONTROL 
Day~ 

URS - Gulfco BERA 
--:).,:).. EIWSED01 

Day _!:':!___ 

URS - Gulfco BERA 
-:j,g EIWSED02 

Day..!:!:!__ 

URS ~ Gulfco BERA "7 -~ EIWSED03 
Day ...!:':L.. 

URS ~ Gutrco BERA f; I EIWSED04 
Day ....':':!..___ 

URS - Gulfco SERA 
l- ·'1 EIWSED05 

Day~ 

URS ~ Gutfco BERA t·9 EIWSED06 
Day~ 

URS - Gutfco BERA 

?.'1 EIWSED07 

URS - Gutfco BERA 

1-1 CONTROL2 
Day~ 

URS - Gulfco BERA g_o EWSED 01 
Day~ 

URS- Gulfco BERA g,& EWSED02 
Day ....::::!.._ 

URS - Gulfco BERA 9,-o EWSED 03 
Day .J::L 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/16/10 Page No. __ i'----1 __ _ 



CllenU 
Sample No.ISample Dale 

Comments: 

URS • Gulko BERA 
EWSED04 
Day~ 

URS • Gulfco BERA 
EWSEDOS 
Day~ 

URS - Gulfco BERA 
EWSED06 
Day~ 

URS - Gulfco BERA 
EWSEDO? 

URS • Gulfco E!ERA 
EWSED08 
Day~ 

URS · Gulfco BERA 
EWSED09 
Day~ 

OAU Form #7420a Rev.9/16/10 

D.O. 
mg/L 

&.a 

~,0 

&_o 

&.o 

I nit. 

Page No. ____ _ 



ClienV 
Sam pta No./Sampte Date pH 

URS • Gulfco BERA 
CONTROL - NEW s.o 
Day __ 

URS- Gulfco SERA 
CONTROL g_o 
Day __ 

URS- Gulfco SERA g,a EIWSED 01 
Day __ 

URS - Gulfco BERA 
~ )_ EIWSED 02 ~' 

Day __ 

URS- Gulfco SERA 
EIWSED 03 
Day __ 

8.0 

URS - Gulfco BERA 
EIWSED 04 8.0 Day __ 

URS - Gulfco SERA 
EIWSED 05 f],o 
Day __ 

URS- Gulfco BERA 
EIWSED06 0 0 
Day __ IJ. 

URS - Gulfco BERA 
EIWSED07 g_o 
Day __ 

URS - Gulfco SERA 
f?. () CONTROL2 

Day __ 

URS- Gulfco SERA g, 0 ' EWSE001 
Day __ 

URS - Gulfco SERA t-. ~ EWSED02 
Day __ 

URS - Gulfco BERA ·+-I EWSED03 
Day __ 

Commenls: 

CONTINUED ON NEXT PAGE.. ... 

OAU Fo'm #7420a Rev.9116/10 Page No. --~-'-q __ 



pH I nil. 

URS - Gulfco BERA 

-:f ·1 Sk: EWSED 04 
~It Day 

URS- Gulfco BERA 
l . "! EWSED05 

Day __ 

URS - Gulfco BERA 1 (" EWSED 06 . l 
Day __ 

URS - Gulfco BERA 
'i/.IJ EWSED 07 

Day __ 

URS - Gulfco BERA 
EWSED08 ?.1 
Day __ 

URS - Gulfco BERA 1.7 EWSED 09 
Day __ 

Comments: 

QAU Fo'm #7420a Rev.9/16/10 
)0 

Page No.----· 



•''1·'1 

ClienV 0.0. Sample No.!Sample Date msfl I nit. 

URS- Gulfco SERA 
CONTROL - NEW 1.'l' w---Day~ 

URS - Gulfco BERA 
CONTR~L 
Day_"~-_ 

URS- Gulfco SERA 
EIWSED01 
Day....).L 

URS - Gulfco BERA 
EIWSED 02 

} 'll Day _Jj____ 

URS • Gulfco BERA 
EIWSED03 { . .r Day __ 

URS - Gulfco SERA 
EIWSED04 f,1 Day __ 

URS - Gulfco BERA 
EIWSED 05 

:; ·1 Day __ 

, URS- Gulfco BERA 
EIWSED 06 

l-. "! Day __ 

URS- Gulfco SERA 
EIWSED 07 

1.i Day __ 

URS • Gulfco BERA 
CONTROL2 f,( Day __ 

URS- Gulfco BERA 
EWSED 01 "}, ~ Day __ 

URS - Gulfco BERA 
EWSED02 ?.1 Day __ 

URS- Gulfco BERA 
EWSED 03 1:-1 Day __ 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/16/10 Page No. __ S_{ __ _ 



URS - Gulfco BERA 
EWSED04 
Day __ 

URS- Gulfco BERA 
EWSED06 1,, 
Day __ 

URS - Gulfco BERA 
EWSED 07 f • 1 
Day __ 

URS- Gulfco BERA 

EWSED 08 f- 'f. 
Day __ 

URS- Gulfco BERA 

EDWSED 09 1- .'1 ay __ 

QAlJ Form #7420a Rev,9/16/10 

lnlt. 

D!L---

rJ-Page No. ____ _ 



Comments: 

URS - Gulfco SERA 
CONTROL-NEW 
Day _D_ 

URS- Gulfco BERA 
CONTROL 
Day ___.!i_ 

URS - Gulfco BERA 
EIWSED 01 
Day ____l.i_ 

URS- Gulfco BERA 
EIWSED02 
Day_l:L 

URS • Gulfco BERA 
EIWSED 03 
Day ____:U_ 

URS - Gulfco BERA 
EIWSEI;l 04 
Day_-IJ __ 

URS - Gulfco BERA 
EIWSED 05 
Day ___::..L 

URS- Gulfco SERA 
EIWSED 06 
Day~ 

URS - Gulfco BERA 
EIWSED07 
Day ......li._ 

URS- Gulfco SERA 
CONTRDL2 
Day...1i..._ 

URS- Gulfco BERA 
EWSED01 
Day~ 

URS - Gulfco BERA 
EWSED02 
Day~ 

, I URS - Gulfco SERA 
EWSED03 
Day Lr' 

CONTINUED ON NEXT PAGE ..... 

QAU Fcnn #7420a Rev.9/16/10 

I niL 

DlL-

g . ( 

g_o 

K.o 

g.o 

Page No. __ )_/ __ _ 



pH lnit. 

URS - Gulfco BERA 
~ \L-EWSED04 ~-0 

Day ...Jd.__ 

URS- Gulfco BERA 
~-0 EWSED 05 

Day....:lL_ 

URS - Gulfco BERA 
EWSED06 

~·~ Day~ 

URS- Gulfco BERA 
~.o EWSED 07 

Day~ 

URS- Gulfco BERA 
g",o EWSED06 

Day~ 

URS- Gulfco BERA ~.o EWSED09 
Day~ 

QAU Form #7420a Rev.9/16110 Page No. _____ _ 



'·' . ' ,, \\ . '' •''I' 

,· \: 

oH lnit. 

URS - Gulfco SERA 

H CONTROL - NEW ? -\ L 
Day _u,_ 
URS - Gulfco SERA 
CONTROL 
Day .JJ,_ 

~ ,, 
i . 1) 

URS- Gulfco SERA 

&'.! EIWU01 
Day 

URS- Gulfco SERA 
EIWSED 02 S.J Day ____],Je_ 

URS - Gulfco SERA 
EIWSED 03 .~. L Day 

URS - Gulfco SERA 
E1WSf~04 
Day 

URS- Gulfco SERA 
EIWSEDOS f I Day_lk_ 

URS - Gulfco SERA 
EIWSED06 f_ ( 
Day 

URS - Gulfco SERA 
EIWSED 07 8. I Day 1..4 

URS - Gu~co SERA 
coNyWL2 
Day_~<'_ 

If t I 

;ro 
URS - Gulfco BERA 
EWSE£02 
Day_(;_ ~ I 
URS- Gulfco SERA 
EW8i203 fD Day __ ' 

Commenls: 

CONTINUED ON NEXT PAGE ..... 

OAU Fo,m #7420a Rev,9/16/10 Page No. ____ _ 



pH !nit. 

g D H L 

URS - Gulfco BERA ' 
EWS~e5 0 
Day __ 

URS - Gulfco BERA 

fO EWSED06 
Day __1_k_ 

URS - Gulfco BERA 
EWS~D07 
Day_!.-_ 

g_ v 
URS - Gulfco BERA 
EWSED 08 o. I Day~ 

URS- Gulfco BERA S'. I EWS£~09 
Day __ 

Comments: 

QAU Form #7420a Rev.9/16/10 
>i 

Page No. ____ _ 



Client! 
S~mple No.tSample Dale 

Comments: 

URS- Gulfco BERA 
CONTROL - NEW 
Day.lk._ 

URS - Gulfco BERA 
CONTROL 
Day____lL 

URS- Gulfco BERA 
EIWSED 01 
Day~ 

URS- Gulfco BERA 
EIWSED 03 
Day 1k 

URS - Gulfco BERA 
EIWSED04 
Day~ 

URS- Gulfco BERA 
EIW§;EO 05 
Day_"lb_ 

URS - Gulfco BERA 
EIWSED06 
Day~ 

URS- Gulfco BERA 
EIWSED 07 
Day\ L. 

URS- Gulfco BERA 
CONTROL2 
Day .!:..!::._ 

URS - Gulfco BERA 
EWSED 01 
Day 1.-G 

URS - Gulfco BERA 
EWSED 02 
Day .::J..le__ 

URS- Gulfco BERA 
EWSED 03 
Day~ 

CONTINUED ON NEXT PAGE ..... 

QAU Fonn #742Da Rev.9/16/10 

D.O. 
mg/L 

i- -1-

-:;- 9 

t. 0 

ro 

r.o 

ro 

r.o 

I nit. 

Page No. ____ _ 



Clienlf 
Sample No./Sample Date 

Comments: 

URS- Gulfco BERA 
EWSEp104 
Day_l_.,_ 

URS - Gulfco BERA 
EWSED05 
Day l.l.; 

URS- Gulfco BERA 
EWSED06 
Day~ 

URS- Gulfco BERA 
EWSED07 
Day_lk_ 

URS - Gulfco BERA 
EWSE~08 
Day 1 

URS - Gulfco BERA 
EWSED09 
Day~ 

QAU Focm #7420a Rov.9/16/10 

D.O. 
mg/L 

%. D 

lnll. 

Page No. __ )----1~--



' '' 
·, ~\ •" ,I' ' ':~ \ 

pH I nil. 

URS - Gulfco BERA 

8' . \ WL CONTROL - NEW 
Day..Jd_ 

URS - Gulfco BERA 
CONTROL f_O Day.1:3:_ 

URS - Gulfco BERA 
EIWSED01 L I Day ..J3:. 
URS - Gulfco BERA 

$_ 3 EIWSED02 
Day..ll_ 

URS - Gulfco BERA 
EIWSE"l-03 8' 
Day-L -
URS- Gulfco BERA 

L \ EIW~D04 
Day .}1:__ 

URS- Gulfco BERA 

(! EIW~~S 
Day __ 

URS - Gulfco BERA 

f.l EIWSED 06 
Day .:::L/:: 

~.' 
URS- Gulfco BERA 
CONTROL2 fo Day ..J.3:: 
URS- Gulfco BERA ? . I EWS~D01 
Day](±_ 

URS - Gulfco BERA o D EWSED 02 
Day .:J3:: 
URS- Gulfco BERA 
EWSED03 
Day ...Ja::· 

CONTINUED ON NEXT PAGE ..... 

QAU Form tt74'20a Rev.9/16/10 
Sf 

Page No. ____ _ 



pH I nit. 

URS- Gulfco BERA 
{, ( EWSED04 f/L Day.J3:_ 

URS- Gulfco BERA 
EWSEDOS t. 0 
Day .:!:3:.._ 

URS - Gulfco BERA 

f-EWSED06 I Day ..:::f:±. 
URS- Gulfco BERA g_ EWSED07 
Day.13:_ 

URS - Gulfco BERA 
EWSED08 ~ r 
Day~ 

URS- Gulfco BERA 

f- I EWSED09 
Day .:J..3= 

Comments: 

QAU· Form #7420a Rev.9116110 Page No. ____ _ 



D.O. lnit. 
mg!L 

URS • Gulfco BERA 
CONTROL • NEW ~ +- !4 L Day.ll_ 

URS - Gulfco BERA 

=t '( CONTROL 
Oay_ll_ 

:r . .r 
URS • Gulfco BERA 

1.~ EIWSE?02 
Day "1 

URS- Gulfco BERA 
EIWS.fO 03 
Day~ l- )...,. 

::r -1---
URS • Gulfco BERA 
EIWSEDOS q.f 
Day~ 

URS - Gulfco BERA 
EIWSfD06 
Day .l:l__ ~-6 
URS • Gulfco BERA 
EIWSED07 
Day .:13= 

·· ·• URS - Gulfco BERA 
CONTROL2 '=1-- t Day 1-f--

URS • Gulfco BERA 
EWSED~ 
Day.:!:_ =t-f 
URS • Gulfco BERA 
EWSED 02 
Day .J:J:. 
URS • Gulfco BERA 

=f. r: EWS~ 
Day 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420a Rev.9/16/10 
)_f 

Page No. ____ _ 



URS- Gulfco BERA 
EWSED04 
Day 'lr. 

URS- Gullco BERA 
EWSEDOS 
Day fl._ 

URS- Gulfco BERA 
EWSED06 
Day ..:r±_ 

URS - Gulfco BERA 
EWSED 07 
Day 

URS- Gulfco SERA 
EWSf:'D08 
Day]£ 

URS - Gulfco BERA 
EWSED09 
Day~ 

OAU Form #742Da Rev.9/16/10 

lnH. 

Page No. __ }_(., __ _ 



pH Jnit. 

URS- Gulfco BERA 
CONT.ffl - NEW 
Day_·_ rJ!i HL 
URS - Gulfco SERA 

1.~ CONTRfL 
Day L. ' 

URS - Gulfco BERA j b EIWSED01 
Day__.!.L ' 

URS • Gulfco BERA 
EIWSEf02 
Day 1-

r ·t. 
URS - Gullco BERA 

L\ EIWSED03 
DayJ::L 

URS - Gulfco BERA 
f \ EIWSEf04 

Day "/.. 

URS - Gulfco BERA 
f \ EIWSED05 

Day_1l__ 

URS • Gulfco BERA o. I EIWSED06 
Day'H 

URS - Gulfco SERA 

f. I EIWSE~07 
Dayl_ 

URS • Gulfco BERA 
CONlJ.Rfl 2 
Day_•_ f-0 

URS • Gulfco BERA 
EWSED01 {_ ! Day 1-~ 

URS - Gulfco BERA 
EWSED02 8 D Day~ • 

URS - Gulfco BERA 

(- \ EWSED03 
Dayl.L_ 

Comments: 

CONTINUED ON NEXT PAGE ..... 

QAU Form #7420• Rev.9/16/10 Page No. ____ _ 



pH !nit. 

URS • Gulfco BERA 
~ . \ ~L-EWSE&04 

Day · 

URS - Gulfco 8ERA f.D EWS~05 
Day~_ 

URS • Gulfco BERA 
EWSED 06 ~·I 
Day ...J..i::.. 
URS • Gulfco BERA r · I EWSED07 
Day..li_ 

URS · Gulfco BERA f., 
EWSE~06 
Day_l_ 

URS • Gulfco BERA 

a- . I EWSFf09 
Day_{_ 

Comments: 

QAU Form #7420a Rev.9122/10 
)g 

Page No.~~~~-



Client/ D.O. Sample No./Sample Date mg/l Ill it. 

URS - Gulfco SERA 
CONTROL-NEW f-.) A Hl_ Day .1-' .; 

URS- Gulfco SERA ::r.& CONTROL 
Day~ 

URS - Gulfco SERA 
EIWSED 01 ~-+ Day _l_[_ 

URS - Gulfco SERA 
EIWSED02 
Day2.t_ 

URS - Gulfco SERA 
EIWSED03 cr-.=;. Day....lK._ 

URS- Gulfco SERA 
EIWSED04 'i. •:t-Day~ 

URS • Gulfco SERA 
EIWSI;;:~.05 
Day...!:....:..._ ~ . .r 
URS - Gulfco SERA 
EIWSED06 
Dayl_L 

URS • Gulfco SERA 
EIWSED07 
Day __1K._ 

URS - Gulfco SERA 
CONTRQL2 
Oay_lL 

URS - Gulfco BERA 
EWSED01 
Day 2J:._ 

URS • Gulfco SERA 
( EWSE£f2 "+-Day __ 

URS - Gulfco SERA 

~. y EWSED03 
Day 'l.. f 

Comments: 

CONTINUED ON NEXT PAGE ..... 

OAU Forrn 117 420a Rev.9/16/1 0 Page No. __ 
)t 



Client/ 
Sample No./Sample Date 

Comments: 

URS - Gulfco BERA 
EWSE004 
Day U 

URS- Gulfco BERA 
EWSEDpS 
Day "- r 
URS - Gulfco BERA 
EWSJ;;Djl6 
Day_l_(_ 

URS- Gulfco BERA 
EWSED07 
DayJl_ 

URS- Gulfco BERA 
EWSEDOS 
Day ::z..r_ 
URS - Gulfco BERA 
EWSEQ09 
Day_l __ t 

QAU Fo'rn #7420a Rev.9/16/10 

I nit. 

~- ( 

Si 
Page No. ____ _ 



TRIMMED SPEARMAN-KARBER METHOD. VERSION 1.5 

DATE: B/26/10 TEST NUMBER: 8/26/10 DURATION: 
TOXICANT CdC12 
SPECIES: Neanthes arenaceodenta 

RAW DATA: Concentration 
(mg/L) 

.00 
4.80 
6. 30 
8. 40 

11.20 
15.00 
20.00 

SPEARMAN-KARBER TRIM: 

Number 
Exposed 

12 
12 
12 
12 
12 
12 
12 

.00%-

SPEARMAN-KARBER ESTIMATES: LCSO: 
95% LOWER CONFIDENCE: 
95% UPPER CONFIDENCE: 

Mortalities 

0 
0 
1 

12 
12 
12 
12 

7.11 
6.80 
7.43 

96H 



96 h Acute Neanthes aronaceodentata Toxicity Test Condition Summary 
Test Method ASTM E 161 1 

Neanthes aronaceodentata 2-3 wk old juveniles 

Acute Static 

20 ± 1 16:8 h; ambient light; 50-100 
ft-c 

40 ml plastic 

3 

30 mL (minimum) 

None 

NA 

~ 90% survival in control 

This test was conducted in accordance with the method standards or according to the exception(s) as noted: 

comments: 

Data correction codes: IE-inco~rect entry: WC- wrong column; WR-wrong row: TN-transposed number; ONV-organism not visible 

96 hr Neanthas aronaceodentats - STOX 



Acute Toxicity Test with Neanthes arenac:eodentata 

B ' B z.._ 0 

Control c ) 11.2 c b 0 

D ) D 0 

E E: 

A A J 
B B 3 

4.8 c '} 15.0 c 3 
D "} D .3 0 0 0 

E E: 

A A 3 0 D 0 

a B 3 0 0 0 

6.3 c 3 20.0 c :; 0 0 

D ~ D 3 0 Cl 

E E 

A ~ 0 0 A 

B 3 D 0 B 

8.4 c ~ c 

D 3 

~I£ ~l? Bl~ I to------..'[_® 
IC~ BIde I (0 -------'7-'i...-NfQ 

Data correction codes: IE-Jr1correct entry; WC- wrong column; WR&wrong row; TN-transposed number; ONV.-organism not visible 



Water Quality Parameters -Neanthas arenaceodantata 

8.4 

11.2 0 

15.0 I 
20.0 

Meter No. 

4.8 

6.3 

8.4 

11.2 

15.0 ~-u 

20.0 \ 

Meter No. 

Irma 

Data correction codes: IE-incorrect entry; WC- wrong column; WR-wrong row; TN~transposed number, ONV-organ/srn not visible Initial Review 

96 hr Nosnlhos arenaceodontala - STOX 



Water Quality Parameters -Neanthes arenaceodentata 

Therm. No_ 

Time 

20.0 

Meter No. 

Data correction codes~ IE-incorrect entry; WC- wrong column:' WR-wrong row,TN-transpose~ number, ONV-organlsm not 'llsibla 

96 ~r Noantnes aranBCOOdentats - STOX 



PBS&J Job No. 100016848 

AppendixC 

Statistical Analyses 

284 URS - Gulfco SERA Sediment Tests 



CETIS Test Data Worksheet R.eport DiO!te: 

Test Code: 

26 Sep-10 17:35 (p 1 or 2) 
18·2007 -2383/Gulfoo-SERA 

Leptochelrus 28-d Survival, Gr-owth ~nd Reproduction Sediment Test PBS&J-HoLJston L~b 

Start Date: 25 Aug-1 0 17:00 
End Date: 22 Sep-10 15:00 

Sample Date: 23 Aug-10 

Sp~cles: Leptocheirus plumulosus 

Protocof: EPA/600/R-011020 (2001) 
Material: Conlrol Sediment 

Sample Coda: 522B6A79 

Sample Source: Gulfc;o Marine. BERA 

Sample Station: York River, VA 

Sample Code ' Rep i Pa!l lotill WCI!Jhl•mg Tare Welghl-mg Pan Counl Neon11to- Wciuht·mg i II Offspring 

522B6A79 1 ~ 40 40 32 41.7!i 19.26 32 /'6\~friL j.}IJr' /'HlO:.PJA. 12 

~na6-A79 ________ _:_2_--'-,--'.:_ __ ,_:_o:_ ___ ___,,--'1--j_---,-,.~.~7_:_1 ~---,·-r ·=~,~·~··~·~~---=~>~1 =::2=::::~~====~=t=:=:,~o==j 
Sn65A79 3 20 40 32 ./16.17 11;1 93 ·---~·-- :32 ! 6 

'--~--_:__j!__----;c,--------'-----,-,c;-!__-~,------+~ c;e,-----~--+--------:''------.-··--
5:2285A713 4 ! ~6 40 33 43.08 19.71 :3:3 1 
52~86A19 s ~13·~--,--'o---'-------,,o-,---'---,·c,cc.7oc9c--~--,g-,.s"o---:---::c,sc-~t-···-·~---l-----c---,-,-5-
4E8E3-F4E-----+-.;--i--5-3----2-o--...:..~--o,--~---,17=-.::c,.o---'----,1-,-1-.c1c:-2---i-l--,7;--.,------+~ .. ---+----,-----j 
~-----------~~----~------~ -~c=-~--~~----4---------~--~ 
4E8E3F4E 2 8 20 11 15.~1 j 10132 ! 11 j 0 

o4f:I3E:JF4E I 3 46 20 7 12.92 ! 11.2 i 7 2 
-4Ef:!E;3F4E 4 , 67 20 ~ -- --11-- ~---·--16~·2-··--j -~10.79·--·:- -1·1--;------ ·······-·--·------o--

4E9E3F4E 5 ! 1;!4 ·---,-0---',----,----+.--1-4-.3-7----'f---1-1-.2-5--!----o5--·····+·"---J-------'-j--o---~ 

~·~2=41=A=s~o~·===============·======,~o==----·_,_r_-~_---,;e .. 1--'---·-·~-='l,.1=~-~.=-'-.~._1-.~~~~:~~~~1-1-._o-,~~~~~~~~~'-_'-_-_-_-;_!,-_-_-_-_-_-_-+-'-----_ 
6241A6DB 2 M 20 1Ei.l3e 1o.n a I 1 3 

6241A6DB .3 39 20 13 1J,7:i? .. ·--·--1-iJ.~ 13 ·~-· -r-- 0 
·~:..::..::--~ _______ :__,__:_~ __ :_::_:: __ +-----,-,------i--__:_-c.:-__ . ._ .. _,_, ______ ..... _._---,-o _________ +-------,---·---
6~~-1~~-~-~- ···~ -~~-- .... --·-- ~--- 76 20 __ _,__---,'',------+----,'-,-"·-o6o-3-~---,' _:_'_:_' ---i i'f- --,1-:"--+------'f-------;-· ___ 1 --
Q241ABD!:I . ~ 53 ' 20 19 21.57 10.19 1S 4 

~Ai6eg,-·-----~~-47L~·~-?.ij"·----··j-------,--·---'---·-1oc3c.-1"4,----'---,-10".2"'7,------,:6--
1---------'-----~--__:_-+-~- •, _ __j__ :--------,-o--co---'-------:-;;---~-- ----· 
46A76891 2 3 20 1Q 21.52 10.43 16 5 
~4-6A_7_6_8_9_1 -----', -,--7-7 ___ 2_0 __ ;__ __ 0 __ --i-----,.~.S-1--··~.,-,, __ '"_1_0_0_6--f-----, ---+----·.\--------·- ,_ . o-·-·-
~,;:-7-66_9_1 _____ _:__4_:__57~---,0---'---2---'----,--0-.6-6~ 10,17 -~--,------+----+--- 0 ... --

~:·:::~-------,--:-:-,_..--~-~-------"+:----.---.:------.--.--,~:------·----~--::-:9-,-.-_-_--1--·----_-<-~-::-~--.-----_·--'~-. - ~~~I ----- --- ---~--:~::-:~-
13E.96AAO I 2 43 20 7 15.15 12.2:3 I 7 0 

I~,--',~E.-'-6-'-AA:_0 ________ :_3:_+-,-'-,~--:_2_'_0 ____ l------,.,------i------,~ •. c-.,;---~---,-'-,--'.,~1 ~-l:---~1,:---'.f--------~---------i-~-----,----l 

13E136AAO ~ 4 66 20 5 I 13.98 i 12.4~ 5 ! 
13E96AAO ··+~(t~.C; -.-'-,-L--:_2_'_0--+: ---,.,-----+[ ----,178."771 _ __; __ 1"1-,.8,:2---i----,,,---+-----+-----i ,,c-----,-------J 
7E133628 21 ~·-·· 20·~·--·· ~i~~~'----12-------11,-----,19"".720,-----l-----,172-,.1-,< ---!----::,:::-2--+-----i------+ i' ---,2,------1 
1--------'-------'---+----~-- """ .... '''"""'' ........ ~ -~---+-------+-------+------1--··---+----,------j 
~7_E_'_"_"_2_a ____ _,___, _;__,_:_'__;; __ ,_:_o __ ,~·~~--.d,:_ ... ____ -·-·J··---~~.71 11.76 9 
7E133628 3 1a 20 10 11.s2 11.57 10 o 
1----------------'---___;_ __ _::~ __ .__-o----T-----c~--,--------,c-c=---i----;;---i-----I---- ! 
7E133628 ~ :l~ :;10 :2 12.:3:3 11.45 2 0 
f-----.. ------~--_:_ _ _;__ ____ ,_, ... : .. ----.. -----'i----cc-=-_j_-;-;----i---+-----,------o----l 
7E133628 .5 85 :.:!0 11 15.97 11.67 11 I 0 
~1-7-,.-.-.-.-E------~,-,-'----,-o--c-----,o---+,, --,-,,-o,-~··r-M~·-··--1ct---l----1o---'-'-------+-------~··-o,----l 
1----------------_;__----~---------------~·--~c:-~--~~------4-----
1738F99E 2 s2 ~o s 11.ae 10.34 , s ; o 
tnsr-ssE 3 ·-·-:;g·-·-·-· 20 7 ·-·-r·---··-1~~02"·-· 1o.213 ··---:-··-··---?·---·-·.:... _______ ---·-- o 

17JSIFSISIE .q 10 20 15 HI.M 10.53 Hi 

0 
.-~-------------=----------'--------·· .. --·--,---·-'-----+----"------1 

1n9F99E 5 17 20 5 12.S8 10.94 $ __________ ___:_~--------------------------- --------~----------·---
JA~7FMB 1 65 20 9 12.59 10,:27 13 0 . ______ .. _. ·----·-----------------·_;_--............ __ , ____ -+-----'----

~~:-;~:: "~·-·. :--'--:-:---:-~--+----::-----:.-'-:~---'-----:-~-:~-~---~~ ....... ~i~----~------+--------~~ 
1--------...... ~----·-
JAE7FAM 4 34 20 8 14.4 10,:.:!5 e 0 

~--~--~~----------'----··-_ ...... --·--···----'----~------1 
ME7FAS.B 5 31 I 20 16 15.11 9.:29 l!;i 0 
1-------- -----'---'---___:-----i------i----__:_--·------·-.. · .. --·---~---I----+---
34611EA:3 22 20 a 11.n 9.75 e o 
l----. -------------'-------'----- ··---··-.. -.--....... 
34811~3 2 56 20 :2 10,Qa SI.S 2 0 
~----------~--------------------~-------~-
3~811EA3 3 e 20 5 11.:3Q s.e? 5 o 
34B11EA3 ~ 42 20 11 :2U:IS 9.S2 : 11 . 0 
3481 ~ EA3 ·· -·--· s---41--··-··-----20- -,------9--·- -----·-·1i41.- -- ~ -· - s.ss ·-1-- ·9----------- - ·-------o--
1-------------~-------------------------+------~·~-o-oo-----o---~--4---------~·--
~0C7!:.50B 80 20 14 14,7'4 I 9.42 1~ 0 

-~---___,_--____:_--~-- -- ···--------,---1 
4DC7E5DB 2 29 20 1s 1s.2e 9.7 1s ~ 

1 
o 

---·------· ·------- _ .. _ -· --~ --------~ --

000-209-180-1 CETIS"' v1.8.0.4 Analyst: ___ __ QA: ___ _ 



CETIS Test Data Worksheet Report Date: 

Test Code; 
Sample Code . Rep Poa 1 fl ~poaed tJ $Uivlved lot11l Woluht-mg Tare Welght-mg ! Pan Cout~t I 

28 Sep-10 17:35 (p 2 of 2) 

1 8-2007 -2383/Gulfco-BERA 
N~:on<~to Wclghl-mg 11-0ffirpring 

;Oc?E~---,...,.,~-,;;2;-·-- .--;,::;o--'---:c,s:--- 1S,J9 9.96 16 

WC7esoa ..:~ 11 20 -:,:;;o---;---,:-:,c:.o"a,--·;.....·---;-o,,--------.,-,o;:-- o 
WClESDB. ·· · ··-----s···· ~--4·5·----- 20 -·- :c,------oc,".s"7""-----:,cc7;:;3,---;-- ' ·-+-----+-----.;. 

1
. ---=-o--

l=c:cc=.,------"-c:"----:-----··-·-"-·-----:------
2740ACD8 50 .20 0 0 0 
2740ACD0·8;------.,-2 ----25 ___ 20·----·--,.--- 15 ---;9;c.7;;2:--.,---.,-,.:--··· !- 0 

2i~OACD8 3 75 20 --s·---~ ··----1i1·B··· SA 6 ····---·-··-···-·· 0 

2/'liOACOe 4 12 20 
t:::-~-----------------1-------·.:. ________ .... ---I· 

27IIOACD8 · 5 72 · 20 I 

0 

0 

0 
----·,--------T---:0:-·----~ 

0 
····-·-!-----··· ----,---.,-0 --1 

c==c----'-;:-i-o;::-----:c:-·----~·-·- ·, ·-- -· .. -· .. ··---c---,-----1 
28D4F9EE 2 n :20 4 ! 12.15 10.11 <1 0 
1::2:::s;::o<"'F"o"E"E,-----+-:,:-:--o2::::8-t----::,::::o--,----::::o ____ -·I 

1 

o ----~-..,o:------1 

260.4F9EE 4 81 20 2 10.57 -r?···~~-;9:-.4;-:1,--~--;2;---;-------/-----·+---~·~.~0----j 
~ri41t9.E"'E=---~-··rs-~t-7 20 : 1J 14.62 e.a:;-·-·-·- -:

1
·· -·1~-+----f----"'----=o-

~0Aa5·~· : 1 ~ 24 ~~-. -~i·o·~~-~~, ---:.,.--~---:,:;;2"".o",----::::,.""'""7 ____ ! -·-·--~e-~··· ---t-------+----;---...,o,---· 
f-=-~.-------'-.,---+--..,..,;------,-1 .--.. . --- --:----:ccc;;;--+-;:;;;---;-
1E840AB5 :2 :37 20 : Q I 11.79 9.85 Q i 0 

l-c,:::cEa""•""oA7 s"'s,-----,r-:,--+--cs--,---,,-::o---;---,--- -l---:,::c2---'----:,-:.6:;;6---1---,s,---t··· 1 o 

1f::8.1!0A85 .II 71 I 20 9 1~.97 51.06 j 9 ----+----+----;;0----1 
1E1340AB5 -·-l 5 1 68 . """"'270--f---,cc,:---r---:,-::4."7--+---:,:-.9:-,---·~ 11 I 0 

0s~F-~11~~~.--~~~~ ~~=-~-- .. ,: ::2~-~~f-~!0~2~-:.;,·~:-- ·- 22o0---·-;~~ -·-....,-
0
? ---';------7-l ===~~:====~===~7°===-TL' .-.-.. -. -... ---+·======--...J..-1'~-.-.. -.. _-_-_..,oo~~~~--j 

I ·;c."="";::"::-----'-.-::-+-:-:--'---=--'---=--·-·,· . ·,·i."ii-··-T 9.67 I 
r. .. ,.. ' ""·-··-t-·-~----1 
~S:;;F:-91~9~60:-4:-------~~ ~3~-:::::''~----,2~0----,,---~----~---:9-:,S:;;6--------':-·:-18;----~--.,.-------------~------1i:.-----~O----~ 
~6;o;F9;::1:;;96;:;:94::----'--;4~~3:;;0;-'----;;;20,---c--..,----;---;c';:-·>;:5---j··---~~~5:---~+~---,--..;....------j-----;--·- .. 

0
° .. ,._,_ 

6F919694 5 78 20 4 10.14 !;1.16 4 
1'2"'D::-1;::07:;;r"''"'----i--,,--i--,,.----:2:::o--'-----,,,----'----:-15;-.:o,.::--~---.. ::::9.a2 f-·--.,::,:---c-----f----+-1--·-·--·-·-·-·~ .. 
201"a7r:74------'--::,--'...,-,.;:-'---:;;2o::--.;...---:,::,-----,,,,...<"G,--;---:c, o"".'"-;:c i 11 o 

~F"'7'-::,------'--::,,-~..,,.,.,~-.. ..,,.,.o .. -- .. 1-."'·'··-~~-:---.!----,,.,o-=.,c;7---'---:,c;.s:--+---:---~--- o 
"=-==-----'---::-=---:-::-----,-----.,--·---...... ... .. . ---=-----,--;;--"--------1---.. - .. i, .. _, •• _-;;-_---j 

~~-B_7_F7_~--·------::':-'--2:::-~--;2:::0--;----,'---;----.,.',-'.,'::---J --·- 51.511 -t----.'--~-----jf-------r---·----=--.-·-,· .... 
2D1B7F'74 5 27 20 11.07 I 10.JS 4 i 0 
1A62f:OOC·----·-- i 1 : sa . 20 s 14.M 10 -·-·-.--·•·-···--·-,6;-··--'------t----+---o,..---l 

1A62_F_o0C-··-· --····-h.-!f--:179-'-: --""""'270--~~-...,.--~---,, o'".1'"<;---+---:9.-.0::::3,---~-~ ~·. '1·-- --~-----+----,-----,-----j 
,-;-:----.--·---· ---~-·-~--·-:-·-~-=::::::---+-~::----'--::--i-----+------,,--:;-----l 
1A5~FOOC ... ·--··----~- --~-- .... --·- ..... ~.----j--··- --~---··-· i.. 12.68 .. ---·------·~'·.4:::::5--,--·-::a---'.. i .... ? _______ _ 
1A62FOOC 4 36 :20 9 H!.2J 9.92 9 i I 0 

1:,7A6;;;2;;:F~oo"c:;----i--,5:-i--:c,s:--'---:2:::o---'-1---:o;----'---,:-:.:-:,o:-:,-- -~----"", o'-.3:-7:---'---:,:---f-----+- --- ~--.,. · 2- --
77B11D52 .~~ 20 ! 4 11.56 ; 1o_ .• ~,o--+---:.--'------+-----,----·~o·~-------

77611052 ----+-:2~--;;;"',....:.---;2:;;o---i---;2:---+--'c:o:-:.'~"---ti---,"::::-'':::::7;:-·-_J_ 2 1 2 ~7a110S2. : 3 1 26 20 5 14.38 : 1o.oe ·-:-,-....,,-----+----c-,,----:,---i 
77-B1_1_D-52-- .. ·-·-.-·4-..j1.5:--l !.---:2;;:0:--'---,---'f--:c,;c.5,;2:---'---:,c;-1-:.,::::-6--l- ... --~-----1'-----+ ~--,-0---j 

77B110~2 5 55 I 20 7 15.58 10.~15 7 i 3 

000-209-180-1 CETJs~ v1.8.0.4 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

I..eptocholrus 26-d Survival, G.-owth and Reproduction Sediment Test 

An;;~lysis 10: 15-6791-7192 Endpoint: Mean Dry Wt:!ight-mg 

Analyzed: 27 Sep-1 0 14:51 An:alysis: Parametric~AII Pairwise 

Batch ID: 09-9452-4477 Test Type: Leptocheirus (28-d) 

Start Date: 25 Aug-10 17:00 Proto~;ol: EPA1600IR·011020 (2001) 

Ending Oate: 22 Sep-10 15:00 Species: Leptocheirus plumuiOSI.Js 

Ouration: 27o 22h SOUl'!::&: Cht:!:sapeake Cultures 

Sample Code Sample ID Sample Oato Receive Date S.;~mple Age 

522B6A79 13-7857·7017 23 Aug-10 24 Aug-10 65h 

4E6E3F4E 13·1794·5166 18 Aug-10 10:30 19 Aug-10 10:00 7d 7h 

6241A6DB 16-4846-9723 18 Aug-10 09:10 19 Aug-10 10:00 7d 6h 

4GA76891 11·6537-6401 18 Aug-10 08:15 19 Aug-10 10:00 7d 9h 

13E96AAO 03-3406-4286 18Aug-10 11:56 19Aug-10 10:00 7d 5h 

7E133628 21-1518·8264 16 Aug-10 12:23 19 Aug-10 10:00 7d Sh 

1739F99E 03-6967 ·54 22 18 Aug-10 14:37 19 Aug-10 10:00 7d 2h 

3AE7FA66 09-8828·1448 18 Aug-10 16:00 19 Aug-10 10:00 7d 1h 

34B11EA3 08-8402-2907 12 Aug-10 13:25 13 Aug-10 16:02 13d 4h 

40C7E5DB 13·0494·6139 12 Aug-10 14:16 13 Aug-10 16:02 13d 3h 

2740ACDB 06-5854-9976 13 Aug-10 10:23 13 Aug-10 16:02 12d 7h 

2604F9EE 06-8504·6254 13 Aug-10 10:51 13 Aug-10 16:02 12d Bh 

1E840A85 05-1196-9925 12 Aug-10 11:29 13 Aug-10 16:02 13d 6h 

6F919694 16-7181-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

201 B7F74 07-5677-6620 13Aug-10 11:25 13Aug-10 16:02 12d 6h 

1A62FOOC 04-4269-1596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77811052 20-0809·6062 13 Aug-10 08:53 13 Aug-10 16:02 12d 8h 

Report Oat~: 

Test Code· 

CETIS Version: 

Official Results: 

Analyst: 

28 Sep-10 17:32 (p 1 or 30) 

Gulfco·BERA 118-2007·2383 

PBS&J-Houslon Lab 

CETISv1.8.0 

Yes 

Diluent: Laboratory Seawatt:!r 

13rin~;~: HW-Marinemix 

Age: 

Client Name Project 

URS Corp 100016848 

Sample Code MateJial Type Sample Source Station Location Latitude Longitude 

52266A79 Control Sediment Gulfi:;O Marine- 6ERA York River, VA 

4E8E3F4E Test Sediment Gulfco Marine- BERA EfWSED-01 

6241A606 Test Sediment Gulf~;o Marine - BERA EIWSED-02 

46A76891 T E!!St St:!dimenl Gulfco Marine & BERA EIWSED-03 

13e98AAO Test Sediment Gulfco M~;~rine - SERA EIWSED-04 

7E133628 Test St:!du'nent Gulfco Marine- BERA EIWSED-05 

1739F99E Test Sediment Gulfco Marine- BERA EIWSED-06 

3AE7FA68 iest Sediment Gulfco Matins - BERA EfWSED-07 

34611 EA3 Test Sediment Gulfco Marine • BERA EWSED-01 

4DC7E5D6 Tesl Sediment Gulfco Marine- SERA EWSED-02 

2740ACD8 T B$1 Sediment Gulfco Marine -SERA EWSED-03 

26D4F9EE Test Sediment Gulfco Marine· 8ERA EWSED-04 

1E840Ae5 Test Sediment Gulfco Marine- SERA EWSED-05 

6F919694 Test Sediment Gulfco Marine~ BERA EWSED-06 

2D1B7F74 Test Sedimenl Gulfi:;O Marine- SERA EWSED-07 

1A62FOOC Tesl Sediment Gulfco Matine -SERA EWSED-08 

77811052 T t:!sl Sediment Gulfco Marine - SERA EWSED-09 

ooo-2o9-1 eo-1 CEIIST"' v1.8.0.4 Analyst:____ QA: __ _ 



CETIS Analytical Report 

l~ptocheiru-s 28-cl Survival, Growth and Reproduction Sediment Tost 

Analysts 10: 15·6791-7192 Endpoint: Mean Dry We-ight-mg 

Analyzed: 27 Sep-10 14:51 Analysis; Pa!'.amelric-AII Pairwise 

04'1t~ Transform Zeta All 1-lyp MC Trials NOEL 

U11transformed 0 o~~o Not Run 

Tukey-Krarn!:!r l'e~t 

Samplo Code vs Sample Code Test Stat Critical OF MSD 

522B6A79 4E6E3F4E 3.005 5.1 6 0.4659 
6241A6DB 2.967 5.1 B 0.4659 
<M76891 3.066 5.1 6 0.4659 
13E96AAO 3.791 5.1 8 0.4659 
7E13362a 3.129 5.1 8 0.4659 
1739F99E 4.674 5.1 6 0.4659 
3AE7FA68 4.846 5.1 8 0.4659 
34811 EA3 1.S02 5.1 8 0.4659 
4DC7E5DB 3.709 5.1 8 0.4659 
2740AC08 3.394 5.1 5 0.6164 
28D4F9EE 2.858 5.1 6 0.538 
1E840A85 4.593 5,1 6 0.4659 
6F919694 4.685 5.1 7 0.4942 
20187F74 4.795 5.1 8 0.4659 
1A62FOOC 2.536 5.1 8 0.4659 
77811052 3.579 5.1 8 0.4659 

4EBE3F4E 6241A6D8 0.01803 5.1 B 0.4659 
46A76aS1 0.06095 5.1 8 0.4659 
13E96AAO 0.7882 5.1 8 0.4659 
7E133628 0.1245 5.1 a 0.4659 
1739F99E 1.669 5.1 8 0.4659 
3AE7FA68 1.841 5.1 B 0.4659 
34811 EA3 1.102 5.1 8 0.4659 

4DC7E50B 0.7042 5.1 8 0.4659 
2740ACOa 1.123 5.1 5 0.6164 
2a04F9EE 0.2557 5.1 6 0.53a 
1E6AOA85 1.588 5.1 8 0.4659 

6F919694 1.853 5.1 7 0.4942 
201B7F74 1,79 5.1 8 0.4659 
1A62FOOC 0.4686 5.1 8 0.4659 
77811052 0.5741 5.1 a 0.4659 

6241A6DB 46A76891 0.07a9B 5.1 8 0.4659 
13E96AA0 0.8042 5.1 8 0.4659 
7E133626 0.1425 5.1 8 0.4659 
1739F99E 1.688 5.1 8 0.4659 
3AE7FA68 1.859 5.1 8 0.4659 
34B11EA3 1.084 5.1 8 0.4659 
4DC7E5DB 0.7223 5.1 8 0.4659 
2740AC08 1.137 5.1 5 0.6164 

2804F9EE 0.2713 5.1 6 0.538 
1E840A85 1.606 5.1 a 0.4659 
6F919694 1.67 5.1 7 0.4942 
201 87F74 1.808 5.1 8 0.4659 
1A62FOOC 0.4506 5.1 8 0.4659 
77811052 0.5921 5.1 8 0.4659 

46A76a91 13E96AAO 0.7252 5.1 a 0.4659 
7E133628 0.06354 5.1 8 0.4659 
1739F99E 1.609 s. 1 8 0.4659 

3AE7FA68 1.7a 5.1 8 0.4659 

34811~A3 1.163 5.1 a 0.4659 
40C7E5DB 0.6433 5.1 6 0.4659 

·-· ··----~·-

000-209-180-1 CETIS'" v1.8.0.4 

Report Di'!te; 

Test Codo· 

26 Sep-1 0 17:32 (p 2 of 30) 

Gulfc<>-B~RA 118·2007-2383 

PBS&J-Houston Lab 

CETIS Version: CETISv1.8.0 

Official Re~ults.; Yes 

LOEL TOEL TU PMSD 

51;!.1% 

P-Value Decision(a:5%) 

0.7685 Non-Significant Effect 
0.7761 Non-Significant Effect 

0.7417 Non-Significant Effect 
0.3909 Non-Signincanl Effect 

0.7127 Non-Significant Effect 
0.1066 Non-Significant Effect 
0.0803 NonrSignificant Effect 
0.9945 Non-Significant Effect 

0.4289 Non-Significant Effect 

0.5834 Non-Signlficii!nt Effect 
0.8275 Non-Significant Effect 

0.1247 Non-Significant Effect 
0.1065 Non~Significant Eff~et 

0.0880 Non~Signific.~;~nl Effect 

0.9242 Non-Signiricant Effect 
0.4915 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Signirie;ant Effect 
1.0000 Non-Significant Effect 
1.0000 Non~Significant Effee;t 

0.9987 Non-Signific;;~nt Effect 
0.9961 Non~Significant Efrecl 

1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9993 Non-Significant Effect 
0.9959 Non-Significant Efte~;t 

0.9972 Non-Significant Effect 

1.0000 Non-Significant Effecl 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effecl 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effact 
0.9986 Non-Significant Effect 
0.9957 Non-Significant Effect 

1.0000 Non-Significant Effect 
1.0000 Non~Significanl Effect 
1.0000 Non-Significant Effecl 
1.0000 Non-Significant Effect 
0.9992 Non-Significanl Effect 
0.9954 Non-Significant Effect 
0.9968 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9992 Non-Significanl Effecl 

0.9973 Non-Signifrce~nt Effect 
1.0000 Non~Signifieant Effect 
1.0000 Non-Significant Effect 
-,·~--~~-

Analyst:. __ _ QA: --



CETIS Analytical Report 

LeplOcheirus 28-d Survival, Gr'owth and Reproduction Sediment Tost 

Analy$ls 10: 15·6791-7192 Endpoint: Mean Dry Weight-mg 

Analyzed: 27 Sep-10 14:51 Analysis: Patametrlc-AII Pairwise 

Tukey-Krarner lest 

Sample Code vs Sample Code lest St;;~t Critical DF MSD 

2740ACDB 1,077 5.1 5 0,6164 
2BD4F9EE 0.2029 5.1 6 0.538 
1 E840A85 1,527 5.1 8 0.4659 
6F919694 1.795 5.1 7 0.4942 
20187F74 1.729 5.1 8 0.<659 
1A62FOOC 0.5295 5.1 B 0.4659 
77811052 0.5131 5,1 8 0.4659 

13E96AAO 7E133628 0,6617 5.1 8 0.4659 
1739F99E 0.8833 5,1 B 0.4659 

3AE7FAG8 1.055 5.1 8 0.4659 
34B11EA3 1.889 5,1 8 0.4659 
4DC7E5DB 0,08197 5.1 8 0.4659 
2740ACD8 0.5266 5.1 5 0.6164 
2804F9EE 0.4252 5.1 6 0,536 

1 E840A85 0.8018 5,1 8 0.4659 
6F919694 1 '111 5.1 7 0.4942 
201 67F74 1.004 5.1 8 0.4659 
1A62FOOC 1.255 5,1 8 0.4659 
77611052 0.2121 5.1 8 0.4659 

7E133628 1739F99E 1.5•5 5.1 8 0,4659 

3AE7FA68 1.717 5.1 8 0.4659 
34811 EA3 1.227 5,1 8 0.4659 
4DC7E5DB 0.5797 5.1 8 0.4659 
2740AC08 1.029 5.1 5 0.6164 
28D4F9EIO 0,1479 5.1 6 0,538 

1E840A85 1.464 5.1 8 0.4659 
6F919694 1.735 5.1 7 0.4942 
2D167F74 1.665 5.1 B 0.4659 
1A62FOOC 0,5931 5.1 8 0,4659 

77611052 0.4496 5.1 B 0.4659 

1739F99E 3AE7FAG8 0.1719 5.1 8 0.4659 
34611 EA3 2.772 5,1 8 0.4659 

4DC7E506 0.9652 5.1 8 0.4659 
2740AC08 0.1391 5,1 5 0.6164 
2804F9EE 1.19 5.1 6 0.538 
1E840A85 0.08144 5.1 B 0.4659 
6F919694 0.2787 5.1 7 0.4942 
2D167F74 0.1205 5.1 8 0.4659 
1A62FOOC 2.138 5.1 8 0.4659 
77611 D52 1.095 5.1 8 0.4659 

3AE7FA68 34611EA3 2.944 5.1 6 0.4659 
4DC7E50B 1.137 5.1 B 0.4659 
2740AC08 0.269 5,1 5 0.6184 
28D4F9EE 1.339 5.1 6 0.538 
1EB40A85 0.2533 5.1 8 0.4859 

6F919694 0.1166 5.1 7 0.4942 
2D167F74 0.05145 5.1 8 0.4659 
1A62FOOC 2.31 5,1 8 0.4659 

77611052 1.267 5.1 8 0.4659 

34611 EA3 40C7E5DB 1.807 5.1 8 0.4659 
2740ACOB 1.956 s, 1 5 0.6164 

2804F9EE 1.21 5.1 6 0.538 
1E840A85 2.69 5.1 8 0.4659 
6F919694 2.892 5.1 7 0.4942 

. ·-·--·---·-··~·-·- ···-----
000-209-160-1 CETIS™ V1.8.0.4 

Report Date: 

Test Code: 

28 Sop-10 17:32 (p 3 of 30) 

Gulfco-6ERA 118-2007-<363 

PSS&J-Houston Lab 

CEliS Version: CET1Sv1 ,8.0 

Official Results: Yes 

P-Valuo Oecl:sion(a:5%) 

1.0000 Non-Signific.~;~nt Effect 

1.0000 Non-Significant Effect 

0.9996 Non-Signifil;;;;~nt Effect 

0.9971 Non-Significant Effect 

0.9981 Non-Significant Effect 

1.0000 Non~Significant Effect 

1,0000 Non-Signifi!:;ant Effect 

1.0000 Non-Significant Effect 

1,0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9949 Non-Significant Effect 

1.0000 Non-Signific.snt Effect 

1.0000 Non-Significant Effe!::l 

1.0000 Non-Significant Effect 

1,0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1,0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9995 Non-Significant Effect 

0.9982 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Eff~ct 

1.0000 Non-Significant Effect 

0,9997 Non&Significant Elfec;t 

0.9960 Non-Significant Effect 

0.9988 Non-Significant Effe!:;t 

1.0000 Non-Significant Effect 

1.0000 NonySignific.ant Effect 

1.0000 Non~Significant Effect 

0.8579 Non-Signiflc;;:~nt Effect 

1.0000 Non~Significant Effect 

1.0000 Non-Significlilnt Effect 

1.0000 Non-Significant Eff~et 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non~Significant Effect 

0.9824 Non-Significant Effect 

1.0000 Non...Significant Effect 

0.7939 Non-Significant Effect 

1.0000 Non-Significant Effect 

1,0000 Non-Significant Effect 

0.9999 Non-Signincant Effect 

1.0000 Non-Signifie;ant Effec;t 

1.0000 Non-Significant Effee;t 

1.0000 Non-Significant Effecl 

0.9645 Non-Significant Effect 

1.0000 Non-Significant Effec;L 

0.9969 Non-Significant Effect 

0.9927 Non~Signifie;ant Effect 

1,0000 Non-Significant Effaet 

0.8837 Non-Significant Effect 

0.8145 Non-Significant Effect 
····~- .. -~ 

Analyst: __ _ QA: '--



CETIS Analytical Report 

leptoc;:heinJ!ii 2.8-d Surviv;;~J, Growth and Reproduction S~diment Test 

Analysis ID: 15-6791-7192 Endpoint; Mean Dry Weighl-mg 

An;;~lyzed: 27 Sep-10 14;51 Analysis: Parametric-All Paii'WiSe 

Tukey-Kramer TIB'Sl 

Samplo Code vs Samplo Code Te:st Stat Critical DF MSD 
20187F74 2.892 5.1 8 0.4659 
1A62FOOC 0.6338 5.1 8 0.4659 
77811052 1.676 5.1 8 0.4659 

40C7E50B 2740ACDB 0.5906 5.1 5 0.6164 
2804F9EE 0.3542 5.1 6 0.538 
1 E840A85 0.8838 5.1 8 0.4659 
6F919694 1.189 5.1 7 0.4942 
20187F74 1.086 5.1 8 0.4659 
1A62FOOC 1.173 5.1 e 0.4659 
77811052 0.1302 5.1 8 0.4659 

27<0AC08 2804F9EE 0.8246 5.1 3 0.6725 
1E840A85 0.07753 5.1 5 0.6164 
6F919694 0.3502 5.1 4 0.638 
201B7F74 0.2302 5.1 5 0.6164 
1A62FOOC 1.477 5.1 5 0.6164 
77811052 0.689 5.1 5 0.6164 

2804F9EE 1EB40A85 1.12 5.1 6 0.538 
6F919694 1.383 5.1 5 0.5627 
201 B7F74 1.294 5.1 B 0.538 
1A62FOOC 0.6615 5.1 6 0.538 
77B11D52 0.2415 5.1 6 0.538 

1E840A85 6F919694 0.3554 5.1 7 0.4942 
201 B7F74 0.2019 5.1 8 0.4659 
1A62FOOC 2.057 5,1 8 0.4659 
77811052 1.014 5.1 8 0.4659 

6F919694 201 B7F74 0.1651 5.1 7 0.4942 
1A62FOOC 2.294 5.1 7 0.4942 
77611052 1.311 5.1 7 0.4942 

201B7F74 1A62FOOC 2.259 5.1 8 0.4659 

77811052 1.216 5.1 8 0.4659 
1A62FOOC 77B11 D52 1.043 5.1 8 0.4659 

ANOVA Table 

Soutee Sum Squ~res Mean Square OF F Stat 

Between 1.036947 0.0648092 16 1.553 
EtfOf 2.587153 0.04172828 62 
Total 3.6241 0.1065375 78 

Distributional Tests 

Attribute Test Test Stat Critical PNalue 

Variances Banlett Equality of Variance 27.33 32 0.0379 
Variances Mod Levene Equality of V~riance 1.799 2.408 0.0603 
Olsttibution Shapiro-Wilk W Normality 0.9748 0.9574 0.1202 
Distribution Kolmogorov-Srnimov 0 0.09245 0.1154 0.0918 

Distribution D'Agostino Skewness 1.608 2.576 0.1078 

Disttibution D'Agostino Kurtosis 0.9997 2.576 0.3175 
Distribution O'Ago.slino-Pei51rson K2 Omnibus 3.585 9.21 0.1666 

Distribution Anderson-Darling A2 Normality 0.7762 3.878 0.0435 

000-209-180" 1 CETJST,. v1.8.0.4 

Report Dii!te; 

Test Code· 

28 Sep-10 17:32 (p 4 of 30) 

Gulfco-BERA 118-2007-2383 

PBS&J-Houston lab 

CETIS Version: CETISv1.8.0 

Official Results; Yos 

P-Value Oec::ision(a:5'%) 

0.8143 Non-Significant Effect 
1.0000 Non-Significant Effect 

0.9987 Non-Significant Effect 

1.0000 Non-Significant Effe~;l 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significanl Effect 
1.0000 Non-Signi11cant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9997 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9999 Non-Significant Effect 
0.9999 Non"Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effe~;t 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9879 Non-Significant Effect 

1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9665 Non-Significant Effect 
0.9999 Non-Significant Effect 

0.9708 Non-Significant Effect 
1.0000 Non-Signific;ant Effect 

1.0000 Non-Significant Effect 

P-Value Decl:slon(CI;S%) 

0.1101 Non~Significant Effect 

Oecision(cd(llt,) 

Equal Variances 

Equal Variances 
Normal Distribution 

Normal Distribution 
Norm9l Distribution 
Normal Distribution 

Normal Distribution 
Normal Dislribution 

Analyst __ _ QA;, __ _ 



CETIS Analytical Report 

Leptot:hairu'S 28-d Survival, Gr-owth and Reproduction Sediment Test 

Analysis ID: 15-6791-7192 Endpoint: Mean Dl'y Weight-mg 

Analy:.:ed: 27 Sep-10 14:51 Analysis: Parametric-All Pairwise 

Mean Dry Weight-mg Summary 

Silmple Code Count Mean 95% LCL 95% UCL Min 

52286A79 5 0.8304 0.7816 0.8791 0.7028 

4E8E3F4E 5 0,5559 0.4lH4 0.6445 0.2457 

6241A6D8 5 0.5576 0.4819 0.6333 0.2477 

46A76891 ~ 0.5504 0.4869 0.6139 0.345 

13E96AAO 5 0.4841 0.4014 0,5669 0.312 

7E133626 5 0.~446 0.4984 0.5907 0.3909 

1739F99E 5 0.4034 0.3497 0.4571 0.2471 

3AE7FA68 5 0.3877 0.3~21 0.4234 0.2578 

34611EA3 5 0.6566 0.5092 0.8041 0.2463 

4DC7E5DB 5 0.4916 0.3875 0.5957 0.3394 

2740ACD8 2 0.4202 0.3971 0.4434 0.3771 

28D4F9EE 3 0.529 0.4936 0.5644 0.4469 

1E840A6~ 5 0.4109 0.3782 0.4435 0.3233 

6F919694 4 0.3764 0.3356 0.4173 0.24 

201B7F74 5 0.3924 0.3692 0.4156 0.33 

1A62FOOC 5 0.~988 0.4866 0.7109 0.21 

77811052 5 0.5035 0.3952 0.6118 0.255 

000-209-1 80-1 CETI$TM v1.S.0.4 

Report Date: 

Test Code-

CETIS Version: 

Official Results: 

Max Std Err 

0.9726 0.05723 

0.89 0.1041 

0.7825 0.08902 

0.7333 0.07464 

0.8612 0.0973 

0.6611 0.05428 

0.59 0.06313 

0.5187 0.04192 

1 '125 0.1733 

0.96 0.1224 

0.4633 0.0431 

0.63 0.00369 
0.5456 0.03636 

0.5 0.05366 

0.4927 0.02726 

0.9233 0.1318 

0.86 0.1273 

26 Sep-10 17:32 (p ~of 30) 

Gulfoo-BERA )18·2007-2383 

PBS&JrHouston Lab 

CETI$v1 .8.0 

Yes 

Std Dev CV% v/oEffect 

0.126 15,41% 0.0% 

0.2329 41.89% 33.05% 

0.1991 3~.7% 32.86% 

0.1669 30.32% 33.72% 

0.2176 44.94% 41.7% 

0.1214 22.29% :34.42°/o 
0.1412 ~4.99% 51.42% 

0.09373 24.18% 53,31% 

0.3876 59.02°/o 20.93% 

0.2736 55.66% 40.6% 

0.06095 14.5% 49.4% 

0.093 17.56% 36.3% 
0.08~78 20.86% 50.52% 

0.1073 28.51%1 54.67% 

0.06096 . 15.54 11/o 52.74% 

0.2947 49.22% 27.9% 
0.2846 56.~3% 39.37% 

Analyst: __ _ OA. __ _ 



CETIS Analytical Report Report Date: 

Test Codo· 

26 Ser>-1 0 17:32 (p 6 of 30) 

Gulfco-BERA 118-2007-2383 

Le~toctaein,.Js 28-d Survival, Gro\lll'th and Re.prodt.u;tion Sediment Te-st PBS&J-Houston L~b 

Analy:sls 10: 15·6791-7192 Endpoint: Mean Dry Wei~ht-mg CETIS Version: CETISv1.8.0 

An;j:~Jyzed; 27 Sep-10 1.4;51 Analysis: Patametrk:-Ail Pairwise Official Results: Yes 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Roo 3 Rop4 Reps 

52286A79 0.7028 0.9728 0.82 0.7082 0,9486 

4E8E3F4E 0.89 0.4991 0.2457 0.5209 0.624 

6241ABOB 0.6473 0.7825 0.2477 0.5115 0.5989 

46A76891 0.4783 0.7119 0.4833 0.345 0.7333 

13E9BAAO 0.3733 0.4171 0.4569 0.312 0.8812 

7E133628 0 5958 0.6611 0.635 0.44 0.3909 

1739F99E 0.504 0.308 0.2471 0.59 0.368 

3AE7FA68 0.2576 0.4111 0.3867 0.5187 0.3644 

34811EA3 0.2463 0.59 0.338 1.125 0.9844 

4DC7E5D8 0.38 0.3707 0.3394 0.368 0.98 

2740ACD8 0.3771 0.4633 

28D4F9EE 0.51 0.63 0.4469 

1 E840A85 0.36 0.3233 0.39 0.5456 0.4355 

6F919694 0 3657 0.4 0.5 0.24 

20167F74 0.4927 0.3727 0.37 0.3967 0.33 

1A62FOOG 0.8267 0.21 0.4038 0.9233 0.63 

77811052 0.2825 0.255 0.86 0.36 0.76 
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000-209-180-1 CETJSTM \/1.8.0.4 Analyst:. __ _ QA; __ _ 



CETIS Analytical Report 

Leptoc:hein.J$ 28-Q Survival, Growth and Repr'oduction Sediment Test 

Analysis 10: 18-2955-3612 Endpoint: Survival Rate 

Analy:<:ed; 27 Sep-10 14:05 Analysis: Pan:1metri~::-AI! Pairwise 

Batch ID: 09-9452-4477 Te:st 'fype; L!:!pto~;heirus (26·d) 

Start Date: 25 Aug-10 17:00 Protocol: EPN600/R-011020 (2001) 

Ending Date; 22 Seo-1 o 15:00 Specie~: L.eptocheirus plumulosus 

Duration: 27d 22h Source: Chesapeake Cultur!:l:s 

Sample Code S:;.mple 10 Sample O;;~ta Receive Dato Sample Age 

522B6A79 13-7857-7017 23 Aug-10 24 Aug-10 65h 

4E8E3F4E 13-1794-5166 18 Aug-10 10:30 19 Aug-10 10:00 7d 7h 

6241A60B 16-4 846-9723 18 Aug-10 09:10 19 Aug-10 10:00 7d 8h 

46A76891 11-8537-6401 18 Aug-10 08:15 19 Aug-10 10:00 7d 9h 

13E96AAO 03-3406-4288 18 Aug-10 11:56 19 Aug-10 10:00 7d 5h 

7E133628 21-1518-8264 18 Aug-10 12:23 19 Aug-10 10:00 7d 5h 

1739F99E 03-8967-5422 18 Aug-10 14:37 19 Aug-10 10:00 7d 2h 

3AE7FA68 09-8828-1448 18 Aug-10 16:00 19 Aug-10 10:00 7d 1h 

34B11EA3 08-8402-2947 12 Aug-10 13:25 13 Aug-10 16:02 13d 4h 

4DC7E5DB 13-0494-6139 12 Aug-10 14:16 13 Au9-10 16:02 13d 3h 

2740ACD8 06-5854-9976 13 Au~t-10 10:23 13 Aug-10 16:02 12d 7h 

2BD4F9EE 00-850•-6254 13 Aug-10 10:51 13 Aug-10 16:02 12d 6h 

1EB40A85 05-1196-9925 12 Aug-10 11:29 13 Aug-10 16:02 13d Bh 

6F919694 18-7181-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

201 B7F74 07-5677-6820 13 Au9-10 11:25 13 Aug-10 16:02 12d Bh 

1A62FOOC 04-4269-1596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77611052 20-0809-6082 13 Aug-10 08:53 13 Aug-10 16:02 12d Bh 

Report Date: 

T&st Code-

CEll$ Varsion: 

Official Results: 

Analyst: 

28 Sep-10 17:32 (p 7 of 30) 

Gulfco·BERA [18-2007·2383 

P6S&.J-Houston L~b 

CET1Sv1.8.0 

Yes 

Diluent; l.aboratory Seawat€l( 

Brine: HW-Mcuinemix 

Age: 

Client Name Project 

URS Corp 100016848 

S.arnple Code Material Type Sample Source Station Loc:e~tion Latitude Longitude 

522B6A79 Control S~diment Gulfco Marine - BERA York River. VA 

4EBE3F<E Test Sediment Gulfco Marine~ BERA EIWSED-01 

6241A60B Test Sediment Gulfco Marine - BER.A EIWSED-02 

46A7BB91 Test Sediment Gt.llfeo Marine· BERA EIWSE0-03 

13E96AAO Test Sediment Gulfco Marine ~ BERA EIWSED-04 

7E13362B Test Sediment Gulfco Marine r BERA EIWSED-05 

1739F99E Tes1 Sedimenl Gulfco Marine - SERA EIWSE0-06 

3AE7FA68 Test Sedima-nt Gulfco Marine- SERA EIWSE0-07 

34B11EA3 Test Sediment Gulfco Matine- SERA EWSE0-01 

40C7E5DB Test Sediment Gulfco Marine - BERA EWSED-02 

2740ACDB Test Sediment Gutfco Marine • BERA EWSE0-03 

2804F9EE Test Sediment Gulfco Marine - SERA EWSED-04 

1E840A85 Test Sediment Gulfco Marine - SERA EWSE0-05 

6F919694 Test Sediment Gulfco Marine • BERA EWSE0-06 

201 B7F74 Tesl Sediment Gulfco Marin~- BER.A EWSE0-07 

1A62FOOC Test Sr:Jdiment Gulfco Marine • BERA EWSE0-08 

77811052 Test Sediment Gulfco Marine • BERA EWSED-09 

000-209-180-1 CETJSTM v1.8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

leptoeheir'LJS 28-d Sunriv.al, Growth and Reproduction Sediment Test 

Analysis 10: 16-2S55-3612 Endpoint SuNival ~:Pte 

Analyzed: 27 Sep-10 14:05 Analysis: Parametric-All Pairwise 

Oat;;~ Transform Zeta All Hyp MC Tl'ials 

Angular (Correc:ted) 0 D<>O Not Run 

Tukey-KI'amer Test 

Samplo Code vs Sample Code Test St;;~t Critical DF 

52286A79 4EBE3F4E 4.044 5.085 8 

6241A6DB H66 5.085 8 
46A76691 4.299 5.085 8 
13E96AAO 3.919 5,085 8 
7E133628 3.852 5.085 8 

1739F99E 3.947 5.065 6 
3AE7FA68 1.635 5.085 8 
34611EA3 4.712 5.085 8 
4DC7E5DB 2.433 5.085 8 
2740ACD8 6.928 5.085 8 
28D4F9EE 5.854 5.085 7 
1 E840A65 4.324 5.085 8 
6F919694 7.367 5.085 8 
2D187F74 5.349 5.085 8 
1A62FOOC 4.972 5.065 6 
77811052 6.444 5.085 8 

4E8E3F4E 6241A6DB 2.376 5.085 8 
46A76a91 0.2546 5.085 8 
13E96AAO 0.1253 5.085 8 
7E133B2a 0.1918 5.085 8 

1739F99E 0.09685 5.085 8 
3AE7FA68 2.409 5.085 8 
3481 1EA3 0.6678 5.085 8 
4DC7E5DB 1.611 5.085 8 
2740ACD8 2.884 5.065 8 
26D4F9EE 2.042 5.085 7 
1E840A85 0.2802 5.065 8 
6F919694 3.343 5.085 8 

2D187F74 1.305 5.085 8 
1AB2FOOC 0.9283 5.0a5 8 
77811052 2.4 5.085 8 

6241A6DB 46A76a91 2.631 5.085 a 
13E96AAO 2.251 5.085 8 

7E133628 2.1a5 5.085 8 
1739F99E 2.28 5.085 a 
3AE7FA68 0.03261 5.085 8 
34811EA3 3.044 5.0a5 6 
4DC7E508 0.7654 5.085 6 
2740ACD8 5.26 5.085 8 

280<F9EE 4.282 5.0a5 7 
1E840A85 2.657 5.085 8 

6F919694 5.719 5.085 8 
201 B7F74 3.661 5.085 B 

1A62FOOC 3.305 5.085 8 

77811052 4.776 5.085 8 
46A76891 13E96MO 0.3799 5.085 a 

7E133628 0.4464 5.085 8 

1739F99E 0.3515 5.085 8 
3AE7FA68 2.664 5.085 a 
34B11EA3 0.4132 5.085 a 
4DC7E5DB 1.866 5.065 8 

~·--· 

NOEL 

MSD 

0.5479 
0.5479 
0.5479 
0.5479 
0.5479 
0.5479 
0.5.79 
0.5479 
0.5479 

0.5479 
0.5811 

0.5479 
0.5479 

0.5479 
0.5479 
0.5479 
0.5479 

0.5479 
0.5479 
0.5479 
0.5479 
0.5479 
0.5479 
0.5479 
0.5479 

0.5611 
0.5479 

0.5479 
0.5479 
0.5479 
0.5479 

0.5479 
0.5479 
0.5479 

0.5479 
0.5479 

0.5479 

0.5479 
0.5479 

0.5811 
0.5479 
0.5479 
0.5479 

0.5479 
0.5479 
0.5479 
0.5479 

0.5479 

0.5479 

0.5479 
0.5479 

R~por1 o.ate: 

Test Code· 

28 Sep-10 17:32 (p a of 30) 

Gulfoo-BERA J16-2007 2363 -

PBS&J~Houstoll Lab 

CETIS Version: CETISv1.B.O 

Official Results: Y•s 

LOEL TOEL TU PM$0 

IJ3.2% 

PNalue Docision(a:5%) 

0.2831 Non-Signifi~;~nt Effect 
0.9988 Non-Significant Effect 
0.1965 Non-Signiric.;~nt Effect 
0.3334 Non-Significant Effect 
0.3620 Non-Signifil;:ant Effect 
0.3215 Non-Significant Etf!!tcl 
0.9990 Non~Signifi~:;;ant Effect 
0.0998 Non-Significant Effect 
0.9458 Non-Significant Effecl 
0.0009 Significant Effect 
0.0100 Significant Effect 
0.1890 Non-Significant Effect 
0.0004 Significant Effect 
0.0295 Signitic:.e~nt Effect 
0.0620 Non-Significant Effect 
0.0026 Significant Effec:t 
0.9554 Non-Significant Eft!:!ct 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effecl 
1.0000 Non-Signific;;~nt Effect 
1.0000 Non-Significant Effect 
0.9501 Non-Significant Effect 
1.0000 Non-significant Effect 
0.9992 Non-Signific.e~nt Effect 
0.8183 Non~Significant Effect 
0.9889 Non-Significant Effecl 
1.0000 Non~Significant Effect 
0.6090 Non-Significant Effect 
0.9999 Non~Signlfica.nt Effect 
1.0000 Non-Significant Effect 
0.9515 Non~Significa:nt Effect 
0.9014 Non-Significant Effect 
0.9721 Non-Significsnt Effect 

0.9788 Non-Significant Effect 
0.9688 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.7518 Non-Significant Effect 
1.0000 Non-Significant Effecl 
0.0353 Significant Effect 
0.2015 Non-Significanl Effect 
0.8943 Non-Significant Effect 
0.0134 Significant Effeet 
0.4409 Non-Significant Effect 
0.6280 Non~Significant Effect 

0.0690 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non~Signifieant Effect 
1.0000 Non-Significant Effec:t 
0.8923 Non-significant Effect 
1.0000 Non-Significant Effect 
0.9957 Non-Significant Effect 

·------·-----·-------~ ------
000-209-180-1 CETJSTM v1 .8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Leptochelrus 28-d Sur"Vival, Growth and Reproduction Sediment lest 

An.;~Jysis ID: 1a-2955-3612 Endpoint: Survival Rale 

Analy:l:'.ed: 27 SeJ>-10 14:05 Analysis: Psrarnetric-AII Pair.vise 

lukey-Kramer Test 

Sampls Code •• Sample Code Test Stat Critical OF MSD 

2740ACD8 2.629 5.085 8 0.~79 

28D4F9EE 1.a02 5.085 7 0.5811 
1E840A85 0.02557 5.085 8 0.5479 
6F919694 30ea 5.065 8 0.5479 
20167F74 1.05 5.085 8 0.5479 
1A62FOOC 0.6737 5.085 8 0.5479 
77611052 2.146 5.085 a 0.5479 

13E96AAO 7E133628 0.06657 5.085 6 0.5479 
1739F99E 0.02842 5.085 a 0.5479 
3AE7FA68 2.284 5.065 8 0.5479 
34611EA3 0.7931 5.085 8 0.5479 
4DC7E5D6 1.486 5.065 8 0.5479 
27<0ACD8 3.009 5.085 a 0.5479 
28D4F9EE 2.16 5.085 7 0.5811 
1E840A85 0.4054 5.085 a 0.5479 
6F919694 3.468 5.085 8 0.5479 
201 B7F74 1,43 5.065 8 0.5479 
1A62FOOC 1.054 5.085 8 0.5479 
77611052 2.525 5.065 8 0.5479 

7E133628 1739F99E 0.09499 5.085 a 0.5479 
3AE7FA68 2.217 5.085 a 0.5479 
34B11EA3 0.6597 5.085 8 0.5479 
4DC7E5D6 1.419 5.085 6 0.5479 
2740ACDa 3.076 5.085 8 0.5479 
2804F9EE 2.222 5.085 7 0.5811 

1 E840A85 0.472 5.085 a 0.5479 
6F919694 3.534 5.085 8 0.5479 
2D167F74 1.496 5.085 8 0.5479 
1A62FOOC 1.12 5.0a5 6 0.5479 

77611052 2.592 5.085 a 0.~79 

1739F99E 3AE7FA6B 2.312 5.085 8 0.5479 
34811EA3 0.7647 5.085 6 0.5479 

4DC7E5DB 1.514 5.065 8 0.~79 

2740AC08 2.981 5.085 6 0.5479 

2aD4F9EE 2.133 5.085 7 0.5611 
1 E840A85 0.377 5.065 8 0.6479 
6F919694 3.439 5.0a5 8 0.~79 

2D1B7F74 1.401 5.085 8 0.5479 
1A62FOOC 1.025 5.0a5 6 0.5479 
77811052 2.497 5.085 8 0.5479 

3AE7FA68 34811 EA3 3.077 5.085 6 0.5479 
40C7E50B 0.798 5.0a5 8 0.6479 

2740ACD8 5.293 5.085 8 0.5479 
28D4F9EE 4.313 5.085 7 0.5811 
1 E840A85 2.689 5.085 a 0.~79 

6F919694 5.752 5.085 8 0.~79 

2D1B7F74 3.713 5.085 6 0.5479 
1A62FOOC 3.337 5.0a5 8 0.5479 

77911052 4.809 5.065 8 0.5479 
34B11EA3 4DC7E5DB 2.279 5.085 a 0.5479 

2740ACD6 2.216 5.0a5 a 0.5479 

2aD4F9EE 1.412 5.085 7 0.5811 
1E840A85 0.3876 5.085 8 0.5479 
6F919694 2.675 5.085 8 0.6479 

'""'"J·--···-- ~--·· ·- ··--· .. 

000-209-160-1 CETIS"' v1.8.0.4 

Report Date: 28 Sep-1 0 17:32 (P 9 of 30) 

Gulfoo-6ERA 118·2007-2383 Tost Code-

PBS&J-Houston lab 

CETIS Ver'$iOn: CET!$v1.8.0 

Official Results: Yes 

P-V';;IIue Decision(a:5%) 

0.9018 Non-Significant Effect 

0.9971 Non-Significant Effect 

1.0000 Non-Significant EffE:!-ct 

0.7321 Non-Significant Effect 
1.0000 Non-Significant Effect 

1.0000 Non-Significsnt Effect 
0.9a21 Non-Significant Effect 
1.0000 Non-Significant Effecl 
1.0000 Non-Signiricant Effect 

0.9683 Non-Signiticanl Effect 

1.0000 Non-Signineant Effec! 

0.9997 Non-Signific.~;~nt Effect 
0.7671 Non-Significant EffElC! 

0.9809 Non-Signilicant Effect 

1.0000 Non-Significant E:ff~ct 
0.5460 Non-Significant Effect 

0.9998 Non-Significant Effect 

1.0000 Non-Significant Effe~;t 

0.9273 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9757 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9998 Non-Signi1ican! Effecl 
0.7376 Non-Significant Effect 

0.9751 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.5126 Non-Significant Effect 
0.9997 Non-Significanl Effeet 

1.0000 Non-Significant Effect 
0.9115 Non-Significant Effect 

0.9647 Non-Significanl Effect 

1.0000 Non-Significant Effect 

0.9996 Non-Significant Effect 

0.7792 Non&Significant Effect 

0.9830 Non-Significant Effeet 

1.0000 Non-Significan! Effect 

0.5603 Non-Significant Effect 

0.9999 Non-Significant Effect 

1.0000 Non-Significant Effect 
0.9334 Non-Significant Effect 

0.7372 Non-Significanl Effect 

1.0000 NonuSignific.ant Effecl 

0.0331 Significant Effect 

0.1923 Non-Significant Effect 

0.8849 Non-Significant Effec;t 

0.0125 Significant Effect 

0.4254 Non-Significant Effecl 

0.6117 Non-Significant Effect 

0.0839 Non-Significant Effect 

0.9689 Non-$lgnific.~;~nt Effect 

0.9758 Non-Significant Effect 
0.9998 Non-significant Effect 

1.0000 Non-Significant Effect 

0.6891 Noll-Significant Effect 
"-·· , ........... J~·-· --------. -.---------·-

Anolysl: __ _ QA:. __ _ 



CETIS Analytical Report 

Leptochein.ls 28-d Survival, Growth and Reproduction Sediment Test 

Analysis 10: 18-2955-3612 Endpoint; Su~vival R9te 

An~lyzed; 27 Sai>-10 14:05 Analysis: Parametric-All Pairwise 

Tukey-Kr'amer Test 

Sample Code VS Sample Code Tost Stat Crlt.ieal OF 
201 B7F74 0.6367 5.085 6 
1A62FOOC 0,2605 5.085 a 

77811052 1.732 5.oas a 
4DC7E5D8 2740ACD8 4.495 5.085 8 

2804F9EE 3.56 5.085 7 
1 E840A85 1.a91 5.085 8 

6F919694 4.954 5.085 8 
20187F74 2.915 5.0a5 8 
1A62FOOC 2.539 5.085 a 
77811052 4.011 5.085 8 

2740AC08 2aD4F9EE 0.6773 5.085 7 

1 E840A85 2.604 5.085 8 
6FS19694 0.4587 5.085 8 

20187F74 1.579 5.065 8 

1A62FOOC 1.956 5.085 8 
77811052 0.4838 5.085 8 

2804F9EE 1E840A85 1.777 5.oas 7 

6F919694 1.1, 5.085 7 
20187F74 0.8117 5.085 7 

1A62FOOC 1.166 5.085 7 
77811052 0.2212 5.085 7 

1E840A85 6F919694 3.062 5.085 a 
201B7F74 1.024 5,085 8 
1A62FOOC 0.6482 5.085 8 

77811052 2.12 5.085 8 

6F919694 20187F74 2.038 5.065 a 
1A62FOOC 2.414 5.0a5 8 

77811052 0.9425 5.085 8 

201 B7F74 1A62FOOC 0.3762 5.085 a 

77811052 1.096 5.085 8 

1A62FOOC 77811052 1.472 5.085 8 

Test Acceptability Criteria 

Attr-ibute Test Stat TAC Limits Over"lap Decision 

MSD 

0.5479 
0.5479 

0.5479 
0.5479 

0.5811 
0.5479 

0.5479 
0.5479 
0.5479 
0.5479 

0.5811 
0.5479 
0.5479 
0.5479 

0.5479 
0.5479 
0.5811 
0.5811 
0.5811 
0.5811 
0.5811 
0.5479 
0.5479 

0.5479 
0.5479 

0.5479 
0.5479 
0.5479 
0.5479 
0,5479 
0.5479 

Report Date: 

Te-st Code· 

'8 Sep-1 0 17:32 (p 10 of 30) 

Gulfco-BERA 118-2007-2383 

PBS&.J-Houston Lab 

CEll$ Version: CET1Sv1 .8.0 

Official Rosults: Yes 

P-Value Declslon(o~S%) 

1.0000 Non-Significant Effec:l 
1,0000 Non-Significant Effect 

0.99a1 Non-Significant Effect 
0,1443 Non-Significant Effect 

0.4997 Non-Signific~nt Effect 

0,9950 Non-Significant Effect 

0.0643 Non-Significant EHecl 

0.8060 Non-Signific:ant Effecl 
0.9242 Non-Significant Effe!:;t 
0.2959 Non-Significant Effect 
1.0000 Non-Significant EHsct 
0.9085 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9994 Non-Significant Effect 
0.9929 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9975 Non-Significant Effect 
1.0000 Non-Signific.~;~nl Effect 
1.0000 Non~Significant Effe!:;t 
1.0000 Non-Signifi~;.ant Effect 
1.0000 Non-Significant Effect 
0.7436 Non-SIQnlficant Effe~;t 
1.0000 Non-Signiticant Effect 
1.0000 Non~Significant Effect 
0.9840 Non-Significant Effect 
0.9891 Non-Significant Effe!:;( 
0.9491 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Signifil::ant Effect 
1.0000 Non-Significant Effect 
0.9997 Non-Significant Effect 

Control Resp 0.815 0.8- NL Yes Passes Acceptibility Criteria 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat P-Value Decision(a:5%) 

Between 3.605311 0.2253319 16 3.881 <0.0001 Significant Effect 

Error 3,8a9647 0.05805443 67 
Total 7.494958 0.2833863 83 

Distributional Tests 

Attribute Test Test Stat Critical P-Value Decislon(a:1%) 

Variances Bartlett EC!uality of V.ariance 17.84 32 0.3335 EC!uat Variances. 

Variances Mod Levene Equality of Variance 0.5072 2.374 0.9317 Equal Variances 

Distribution Shapiro-Wilk W Normality 0.9871 0.9596 0.5681 Normal Distribution 
Distribution Kolmogorov-Smirnov 0 0.07183 0.1129 0.3228 Normal Distribution 

Distribution D'Agoslino Skewness 1.345 2.576 0.1786 Normal Distribution 
Dl:Wibution D'Agostino Kurtosis 0.2214 2.576 o.a248 Normal Distribution 
DistriblJtion D'Agos.tlno-Pearson K2 Omnibus 1.858 9.21 0.3950 Normal Distdbution 

Distribution Anderson-Darling A2 Normality 0.355 3.878 0.4646 Normal Distribution 

000·209-180-1 CETisru v1.8.0.4 Analyst __ _ QA:. __ _ 



CETIS Analytical Report 

Leptocheirus 28-d Surviv;;~l, Growth and Repr'oductlon Setfiment Test 

Analysis 10: 18·2955·3612 Endpoint: Survival Rate 

An.aly~ed: 27 Sep-10 ,.;05 Analysis: Parameltic-AII F"airwise 

Survival Rate Summary 

Sample Cotfe Count Mean 95% LCL 95% UCL Min 

522B6A79 5 0.815 0.8006 0.8294 0.775 

4E8E3F4E 5 0.41 0.359 0.4~1 0.25 

6241A6DB 5 0.64 0.5635 0.7165 0.4 

46A76891 5 0.39 0.2908 0.4892 0.1 

13E96MO 5 0.42 0.3364 0.5036 0.25 

7E133628 5 0.44 0.3646 0.5154 0.1 

1739F99E 5 0.42 0.3398 0.5002 0.25 

3AE7FA68 5 0.64 0.5514 0.7286 0.4 

34B11EA3 5 0.35 0.2828 0.4172 0.1 

4DC7E5DB 5 0.58 0.4788 0.6812 0.15 

2740ACD8 5 0.2 0.08276 0.3172 0 

28D4F9EE 4 0.2375 0.1284 0.3466 0 

1EB<OA6o 5 0.38 0.3362 0.4238 0.3 

6F919694 0 0.13 0.07521 0.1848 0 

201 S7F74 5 0.3 0.2108 0.3892 0.05 

1A62FOOC 0 0.33 0.2661 0.3939 0.05 

77811052 5 0.19 0.1446 0.2354 0.05 

Angular (Corrected) lransformed Summary 

Sample Code Count Mean 95%, LCL 95% UCL Min 

52286A79 5 1.128 1.109 1,147 1.077 

4E8E3F4E 5 0.6921 0.6395 0.7447 0.5236 

6241A6DB 5 0.9482 0.855 1.041 0.6847 

46A76891 5 0.6647 0.555 0.7744 0.3218 

13E96MO 5 0.7050 0.6173 0.794 0.5236 

7E133628 5 0.7128 0.627 0.7987 0.3218 

1739F99E 5 0.7026 0.6187 0.7865 0.5236 

3AE7FA68 0 0.9517 0.8473 1.056 0.6847 

34811 EA3 5 0.6202 0.5436 0.6968 0.3218 

4DC7E5DB 5 0.8657 0.7561 0.9754 0.3977 

2740ACD8 5 0.3814 0.2306 0.5322 0.112 

28D4F9EE 4 0.4588 0.3255 0.5921 0.112 

1E840A85 5 0.6619 0.617 0.7069 0.5796 

6F919694 5 0.332 0.2515 0.4124 0.112 

2D1B7F74 5 0.5516 0.4476 0.6556 0.2255 

1A62FOOC 5 0.5921 0.5105 0.6737 0.2255 

77811052 5 0.4335 0.372 0.495 0.2255 

000·209·180·1 CETIS'" v1.8.0.4 

Report Data: 

T~st Code· 

CETIS Ver.;;:ion: 

Official Rosults: 

Ma• Std Err 

0.875 0.01696 

0.55 0.06 

0.95 0.09 

0.8 0.1166 

0.8 0.09823 

0.6 0.0886 
0.75 0.09434 

0.95 0.1042 

0.55 0.07906 

0.8 0.119 

0.7 0.1378 

0.65 0.1434 

o.oo 0.05148 

0.35 0.06442 

0.55- 0.1049 

0.45 0.07517 

0.35 0.05339 

Max Std Err 

1.209 0.02266 

0.8355 0.06184 

1.345 0.1095 

1.107 0.129 

1.107 0.1039 

0.8861 0.1009 

1.047 0.09662 

1.345 0.1228 

0.8355 0.09005 

1.107 0.1289 

0.9912 0.1773 

0.9377 0.1752 

0.8355 0.05283 

0.6331 0.09461 

0.8355 0.1223 

0.7353 0.09595 

0.6331 0.07232 

'8 Sep-1 0 17;32 (p 11 of 30) 

Gulfco·BERA 118-2007·2383 

PBS&J-Houston lab 

CET1Sv1.8.0 

Yes 

Std Dev CV% %Effect 

0.03791 4.65% 0.0°/ll 

0.1342 32.72% 49.69% 

0.2012 31.44% 21.47% 

0.2608 66.86% 52.15% 

0.2197 52.3% 48.47% 

0.1981 45.03% 46.01% 

0.211 50.23% 48.47% 

0.2329 36.39% 21.47% 

0.1768 50.51% 57.06% 

0.266 45.6G% 28.63% 

0.3082 154.1% 75.46% 

0.2869 120.S% 70.86% 

0.1151 30.29% 53.37% 

0.144 110.8% 84.05% 

0.2345 78.17% 63.19% 

0.1681 50.9~% 59 . .51% 

0.1194 62.133% 76.69% 

Std Oov CV% %Effect 

0.05067 4.49°/o 0.0% 

0.1383 19.98% 38.64% 

0.245 25.83% 15.93% 

0.2885 43.4% 41.0]11/o 

0.2323 32.93% 37.44% 

0.2257 31.66% 36.8% 
0.2205 :31.39% 37.71% 

0.2745 28.85% 15.62% 

0.2013 32.47% 45.02% 

0.2883 33.3% 23.24% 

0.3965 104.0% as.1a% 
0.3504 76.38% 59.32% 

0.1181 17.85% 41,31% 

0.2116 63.73% 70.57% 

0.2734 49.56% 51.1% 

0.2146 36.24% 47.5% 

0.1617 37.3% 61.56% 

Analyst: __ _ QA __ _ 



CETIS Analytical Report Roport Date: 

lest Code· 
'8 Sop-10 1D2 (p 12 of 30) 

Gulfco-BERA 118-2007-2383 

Leptocheirus 28-d Survival, Growth and Repr'oduetion Sediment Tesr PBS&J-Houston Lab 

Analysis. 10: 1 8·2955-3612 Endpoint: Survival Rate CETIS Version: CETI$v1.6.0 

An:;;~lyzed: 27 Sef>-10 14;05 Analysis: P<lramelric-AII Pairwise Official Results: Yes 

Survival Rate Detail 

S;;~mple Code Rep 1 Rep 2 Rop 3 Rep 4 Rep 5 

52286A79 0.8 0.775 0.8 0.825 0.875 

4E8E3F4E 0.35 0.55 0.35 0.55 0.25 

6241A6DB 0.55 0.4 0.65 0.65 0.95 

46A76891 0.3 0.8 0.45 0.1 0.3 

13E96AAO 0.3 0.35 0.8 0.25 0.4 

7E133628 0.6 0.45 0.5 0.1 0.55 

1739F99E 0.5 0.25 0.35 0.75 0.25 

3AE7FA68 0.45 0.95 0.6 0.4 0.8 

34B11EA3 0.4 0.1 0.25 0.55 0.45 

4DC7ESDB 0.7 0.75 0.8 0.5 0.15 

2740ACD8 0 0.7 0.3 0 0 

28D4F9EE 0.2 0 0.1 0.65 

1E840A85 0.3 0.3 0.3 0.45 0.55 

6F919694 0 0.35 0.05 0.05 0.2 

20187F74 0.55 0.55 0.05 0.15 0.2 

1A62FOOC 0.3 0.05 0.4 0.45 0.45 

77811052 0.2 0.1 0.25 0.05 0.35 
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CETIS Analytical Report 

leptocheirus 2S·d Survival~ Growth and Reproduction Sediment Tost 

Analysi!S" ID; 17 ·4377-2855 Endpoint: Mean Dry Biomass-mg 

Analyzed: 27 Sep-10 14:05 Analysi$~ Pararnetrle-AJI Pairwise 

Batch 10: 09-9452-4477 Testlype; Leploeheirus (28-d) 

Start Date: 25 Aug-10 17:00 Protocol: EPN6001R·011020 (2001 I 
E11ding Date: 22 Sep-1 0 15:00 Species: Loptocheiru:s plurnulosus 

Dur"atlon: 27d 22h Source; Che5.;~peake CulllJres 

Sample Code Sample 10 Sample Date Receive Date Sampl0 Age 

522B6A79 13-7857-7017 23 Aug-10 24 Aug-10 65h 

4E8E3F4E 13-1794-5166 18 Aug-10 10:30 19 Au9-10 10;00 7d 7h 

6241A6DB 16-4846-9723 18Aug-1009:10 19Aug-1010:00 70 Bh 

46A76891 11-8537-'l401 16Aug-1006:15 19Aug-1010:00 7d 9h 

13E96AAO 03-3406-4286 18Aug-10 11:56 19Aug-10 10:00 7d 5h 

7E133B28 21-1516-8284 18 Aug-10 12:23 19 Aug-10 10;00 7d 5h 

1739F99E 03-8967-5422 18Aug-10 14;37 19Aug-10 10:00 70 2h 

3AE7FA68 09-8828-1448 16 Aug-10 16:00 19 Aug-10 10;00 7d 1h 

34B11EA3 08-8402-2947 12 Aug-10 13;25 13 Aug-10 16:02 13d 4h 

40C7E5D6 13-0494-6139 12 Aug-10 14:16 13 Aug-10 16;02 13d 3h 

2740ACDB 06-5854-9976 13 Aug-10 10:23 13 Aug-10 16:02 120 7h 

2804F9EE 06-8504-6254 13 Aug-10 10:51 13 Aug-10 16;02 12d 6h 

1E840A85 05·1196-9925 12 Aug-10 11;29 13 Aug-10 16:02 13d 6h 

BF919694 18-7181-2244 12 Aug-10 12:17 13Aug-10 16:02 13d Sh 

2D1B7F74 07-5677-6820 13Aug-10 11;25 13Aug-10 16:02 120 6h 

1AB2FOOC 04-4:269-1596 13 Aug-10 09:52 13 Aug-10 16;02 12d 7h 

77811 D52 20-0809-6082 13 Aug-10 08;53 13 Aug-10 16:02 12d Bh 

Report Date: 

Test Code-

CETIS Vt:tr'$ion: 

Offici:al Results: 

Analyst: 

'6 Sep-1 0 17:32 (p 13 of 30) 

Gulfoo-BERA )18-2007-2383 

PBS&J-Hou5too Lab 

CET1Sv1.8.0 

Yes 

Diluent: LaboratOI"'J S!:!awater 

B..-ine; HW-Marinemix 

Age: 

Client Name Project 

URS CO'P 100016848 

Sample Code Material Type Sample Source Station location Latitude Longitude 

522B6A79 ConltOI Sediment Gulfco Marine • BERA Yorio!; River. VA 

4EBE3F4E Test Sediment Gulfc::o Matine- SERA EIWSED-01 

6241ABDB lest Sediment Gulfco Marine- BERA EIWSED-02 

46A76691 Test Sediment Gulfeo Madne- 6ERA EIWSE0-03 

13E96AAO Test Sediment Gulfco Marine & BERA EIWSED-04 

7E133628 Test Sediment Gulfco M~rine - SERA EIWSED-05 

1739F99E Test Sediment Gulfco Marine - BERA EIWSED-06 

3AE7FAB8 Test Sediment Gulfco Marine· BERA EIWSED-07 

34811EA:l Test Sediment Gulfe;o Marine - BE:RA EWSED-01 

4DC7E5DB Tesl Sedirnent Gulfco Marine • BERA EWSED-02 

2740ACD6 Test Sediment Gulf co Marine- BERA EWSED-03 

:26D4F9EE Test Sediment Gulfco Marine - BER.A EWSED-04 

1E840A65 Test Sediment Gulfco Marine • BERA EWSE0-05 

6F919694 Test Sediment GuUco Marine- BERA EWSED-06 

201B7F74 Test Sediment Gulfco Marine- SERA EWSED-07 

1A62FOOC Test Sediment Gulfco Marine • BERA EWSE0-08 

77811052 Test Sediment Gulfco Marine~ BERA EWSED-09 

CETIS'" v1.6.0.4 Analysl: __ _ QA: ---



CETIS Analytical Report 

Leptoehein.JS 28-d Survival, Growth and Repl'oduction Sediment Test 

Analysis 10: 17·4377·2855 Endpoint: Mean Dry Biomass-rng 

An4'11y:zed; 27 Sep-10 14:05 Analysis: Patametrii;;-A]I Pairwise 

Oata Transform Zeta Alt Hyp MC Trials NOEL 
Untransformed 0 D-==-0 Nol Run 

Tukey~Kr:ame.- Test 

Sample Code vs Sample Code Test Stat Critical OF MSD 

522B6A79 4E8E3F4E 7.48 5.1 8 0.3098 
6241A6DB 5.449 5.1 8 0.3098 
46A76891 7.248 5.1 8 0.3098 
13E96AAO 7.706 5.1 8 0.3098 
7E133628 7.095 5.1 8 0.3098 
1739F99E 8.022 5.1 8 0.3098 
3AE7FA88 7.075 5.1 8 0.3098 
34B11EA3 6.858 5.1 8 0.3098 
4DC7E508 7.342 5.1 8 0.3098 
2740ACD8 5.921 5.1 5 0.4098 
28D4F9EE 7.491 5.1 6 0.3577 

1E840A85 8.493 5.1 8 0.3098 
6F919694 9.655 5.1 7 0.3286 
2D187F74 9.108 5.1 8 0.3098 
1A62FOOC 7.465 5.1 8 0.3098 

77811052 9.237 5.1 8 0.3098 

4E8E3F4E 6241A6DB 2.032 5.1 8 0.3098 

46A76891 0.2321 5.1 8 0.3098 
13E96AAO 0.2255 5.1 8 0.3098 

7E133628 0.3852 5.1 8 0.3098 
1739F99E 0,5416 5.1 8 0.3098 

3AE7FA68 0.405 5.1 8 0.3098 
34B11EA3 0.6223 5.1 8 0.3098 
4DC7E5DB 0.1383 5.1 8 0.3098 
2740ACD8 0.2663 5.1 5 0.4098 
28D4F9EE 1.013 5.1 6 0.3577 
1E840A85 1.012 5.1 8 0.3098 
6F919694 2.602 5.1 7 0.3286 
2D187F74 1.628 5.1 8 0.3098 

1A62FOOC 0.01482 5.1 8 0.3098 
77B11D52 1.757 5.1 8 0.3098 

6241A6DB 46A76891 1.799 5.1 8 0.3098 
13E96AAO 2.257 5.1 8 0.3098 

7E133628 1.846 5.1 8 0.3098 
1739F99E 2.573 5.1 8 0.3098 
3AE7FA68 1.827 5.1 8 0.3098 

34811EA3 1.409 5.1 8 0.3098 
4DC7E5D8 1.893 5.1 8 0.3098 
2740ACD8 1.802 5.1 5 0.4098 

2804F9EE 2.773 5.1 6 0.3577 
1 E840A85 3.044 5.1 8 0.3098 
6F919694 4.518 5.1 7 0.3286 
2D167F74 3.66 5.1 8 0.3098 
1A62FOOC 2.017 5.1 8 0.3098 
77B11D52 3.788 5.1 8 0.3098 

46A76891 13E96AAO 0.4577 5.1 8 0.3098 
7E133628 0.1531 5.1 8 0.3098 
1739F99E 0.7738 5.1 8 0.3098 

3AE7FA68 0.1729 5.1 8 0.3098 
34B11EA3 0.3902 5.1 8 0.3098 
4DC7E5DB 0.09384 5.1 8 0.3098 

····--·-~ --·- .•... 

000-209-180-1 CETIST'-' 111.8.0.4 

Report Data: 

Test Code-

'8 Sop-10 17:32 (p 14 of 30) 

Gulfco-BERA 118-2007-2383 

PaS&J-Houston Lab 

CETIS VerSion: CET1Sv1 .8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

45.7% 

P-Value Deeision(o;5%) 

0.0004 Slgnificanl Effect 
0.0250 Significe~nt Effe~l 

0.0005 Significant Effect 
0.0003 Significant Efrecl 
0.0007 Significanl Effect 
0,0002 Significant EtfacL 
0.0007 Significant Effect 
0.0011 Significant Effect 
0.0004 Signiri!:;ant Effect 
0.0091 Significant Effect 
0.0004 Significant Effect 
0.0002 Significant Effect 
0.0002 Significant Effect 
0.0002 Significant Effect 
0,0004 Significant Effect 
0.0002 Sighific~nl Effect 

0.9892 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effec;t 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non7 Significant Effect 
1.0000 Non-Significant Effect 
1.0000 Non-Significant Effect 
0.9082 Non-Significant Effect 

0.9991 Non-Significant Effect 
1.0000 Non-Significant Effect 

0.9977 Non-Significant Effect 
0.9970 Non-Significant Effect 
0.9710 Non-Significant Effect 
0.9989 Non-Significant Effeel 
0.9155 Non~Signltic:arat Effect 
0.9991 Non-Significant Effect 
0.9998 Non-Significant Effect 
0.9948 Non~Signlfieanl Effect 
0.9970 Non~Significant Effect 
0.8576 Non-Significant Effect 

0.7513 Non~Signifieanl Effect 
0,1411 Non-Significant Effect 
0.4522 Non-Significant Effect 

0.9900 Non-Signiflcanl Effecl 

0.3921 Non-Signifieant Effect 

1.0000 Non~Significant Effect 

1.0000 Non~Signifieant Effect 
1.0000 Non-Significant Effecl 
1.0000 Non-Significant Effect 

1.0000 Non-Signifil;;anl Effecl 
1.0000 Non-Significant Effect 

- " 
...... _ .. ,_ 

Anolysl: __ _ OA:. __ _ 



CETIS Analytical Report 

Leptocheirus 28-d Survival, Growth and Reproduction Sodlment lest 

Analy~;>is 10: 17-4377-2855 Endpoint Mean DiY Bioma:s:s-mg 

Analyzed: <7 Sep-1 0 14:05 Analysis; F'~rametric-AII Pairwise 

Tukey-Kramer Test 

Samplo Code vs Sample Code Test Stat Critici11 OF MSD 
2740ACD6 0.4418 5.1 5 0.4096 
26D4F9EE 1.214 5.1 6 0.3577 
1ES40A85 1.245 5.1 6 0.3096 
6F919694 2.821 5.1 7 0.3266 
201 B7F74 1.86 5.1 6 0.3098 
1A62FOOC 0.2173 5.1 6 0.3096 
77811052 1.989 5.1 6 0.3098 

13E96AAO 7E133626 0.6108 5.1 6 0.3098 
1739F99E 0.3161 5.1 8 0.3098 
3AE7FA66 0.6305 5.1 8 0.3098 
34B11EA3 0.8479 5.1 8 0.3098 
4DC7E5os· 0.3638 5.1 8 0.3098 
2740AC08 0.09563 5.1 5 0.4098 
2804F9EE 0.8179 5.1 6 0.3577 
1 EB40A85 0.787 5.1 8 0.3098 
6F919694 2.39 5.1 7 0.3286 
201 B7F74 1.403 5.1 6 0.3096 
1A62FOOC 0.2404 5.1 8 0.3096 
77811052 1.531 5,1 8 0.3098 

7E133628 1739F99E 0.9269 5.1 B 0.3098 
3AE7FA68 0.01976 5.1 8 0.3096 
34B11EA3 0.2371 5.1 8 0.3098 
40C7E5DB 0.247 5.1 8 0.3098 
2740ACDB 0.5575 5.1 5 0.4098 
28D4F9EE 1.347 5.1 6 0.3577 
1E840A85 1.398 5.1 a 0.3098 
6F919694 2.965 5.1 7 0.3286 
20187F74 2.013 5.1 8 0.3098 
1A62FOOC 0.3704 5.1 8 0.3096 
77811052 2.142 5.1 6 0.3098 

1739F99E 3AE7FA68 0.9466 5.1 8 0.3098 
34B11EA3 1.164 5.1 8 0.3098 
4DC7E508 0.6799 5.1 8 0.3098 
2740AC06 0.1431 5.1 5 0.4098 
2804F9EE 0.5442 5.1 6 0.3577 
1E840A85 0.4709 5.1 8 0.3098 

6F919694 2.092 5.1 7 0.3286 
201B7F74 1.067 5.1 8 0.3098 
1A62FOOC 0.5565 5.1 6 0.3098 
77811052 1.215 5.1 8 0.3098 

3AE7FA6B 34811 EA3 0.2173 5.1 8 0.3098 

4DC7E50B 0.2667 5.1 8 0.3098 
2740AC06 0.5725 5.1 5 0.4098 
2804F9EE 1.364 5.1 6 0.3577 

1E840A85 1.417 5.1 8 0.3098 
6F919694 2.984 5.1 7 0.3286 
2D1B7F74 2.033 5.1 8 0.3098 
1A62FOOC 0.3902 5.1 8 0.3098 
77811052 2.162 5.1 8 0.3098 

34B11EA3 40C7E50B 0.484 5.1 8 0.3098 

2740AC08 0.7368 5.1 5 0.4098 
2804F9EE 1.552 5.1 6 0.3577 
1EB40A85 1.G35 5.1 6 0.3098 
6F919694 3.189 5.1 7 0.3286 

--·~ 
.,_. 

·'~-· 

000·209-1 80-1 CETIS"' v1.8.0.4 

Report Date: :6Sep-1017:32(p15of 30) 

Golfco-BERA 11B-2007-2383 Test Code-

PSS&J-Houston Lab 

CETIS Version: CETI$v1 .8.0 

Offieial Results: Yes 

F'-Value Decision(a:5%) 

1.0000 Non-Significant Effe~;1 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.6406 Non-Significant Effect 

0.9957 Non-Signifie;anl Effect 

1.0000 Non-Significant Effect 

0.9913 Non-Significant Effe~;t 

1.0000 Non-Significant Effecl 

1.0000 Non-Significant Eff!:!ct 

1.0000 Non-Significant Effect 

1.0000 Non·Significant Effect 

1,0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Signifll::ant Effect 

1.0000 Non-Significant Effect 

0.9527 Non-Signifie;ant Effect 

0.9998 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9996 Non-Significant Effecl 

1.0000 Non-Significant Effa!::t 

1.0000 Non-Signincant Effect 

1.0000 Non-Significant Effe!::t 

1.0000 Non-Signiric.;~nt Effect 

1.0000 Non-Significant Effect 

0.9999 Non-Significant Effect 

0.9999 Non-Significant Effect 

0.7850 Non-Significant Effect 

0.9902 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9621 Non-Significant Effe~;t 

1.0000 Non-Significant Effect 

1.0000 Non-Signifieant Effe~;t 

1.0000 Non-Significant Effect 

1,0000 Non-Signifie;ant Effect 

1.0000 Non7 Significant Effect 

1.0000 Non-Significant Effect 

0.9857 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9999 Non-Significant Effect 

0.9998 Non-Significant Effect 

0.7772 Non-Significant Effect 

0.9892 Non-Significant Effect 

1.0000 Non-Significant Effec:t 

0.9804 Non-SignHicant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effecl 

0.9995 Non7 Significant Effect 

0.9990 Non-Significant Effect 

0.6645 Non-Signlfic.;~nt Effect 

Analyst:___ QA:. __ _ 



CETIS Analytical Report 

LoptocheinJ~ 28-d Survival, Growth and Rcproductlon Sediment Test 

Analysis ID: 17·4377·2855 Endpoint: Mean Dry Biomass-mg 

An.caly~ed; 27 Sop-10 14;0/5 Analysis: Paramettic-Arl Flairwise 

Tukey-Kramcr Tost 

Sample Code V5 Sample Code lest Stat Critical DF MSO 

201 87F74 2.251 5.1 8 0.3098 
1A62FOOC 0.6075 5.1 6 0.3096 
77811052 2.379 5.1 8 0.3096 

40C7E508 2740ACD6 0.3709 5.1 5 0.4096 
2604F9EE 1.133 /5.1 6 0.3577 

1E840A8o 1.151 5.1 8 0.3098 
6F919694 2.733 5.1 7 0.3286 
201 87F74 1,767 5.1 8 0.3098 
1A62FOOC 0.1235 5.1 8 0.3098 

77811052 1.895 5.1 a 0.3098 

2740AC06 2804F9EE 0.5665 5.1 3 0.4472 
1 E840A85 0.4991 5.1 5 0.4098 
6F919694 1.758 5.1 • 0.4242 
201 B7F74 0.9645 5.1 5 0.4098 
1A62FOOC 0.2775 5.1 5 0.4098 
77811052 1.062 5.1 5 0.4098 

28D4F9EE 1E840A85 0.1364 5.1 6 0.3577 
6F919694 1.317 5.1 5 0.3741 
2D187F74 0.3968 5.1 6 0.3577 
1A62FOOC 1.026 5.1 6 0.3577 
77B11D52 0.5081 5.1 6 0.3577 

1E840A85 6F919694 1.648 /5.1 7 0.3286 
201 B7F74 0.6157 5.1 8 0,:)096 

1A62FOOC 1.027 5.1 8 0.3098 
77811052 0.7441 5.1 8 0.3098 

6F919694 :20187F74 1.067 5.1 7 0.3286 
1A62FOOC 2.616 5.1 7 0.3:286 
778110152 0.9461 5.1 7 0.3286 

:2D187F74 1A62FOOC 1,643 5.1 8 0.3098 
77811052 0.1284 5.1 8 0.3098 

1A62FOOC 77811052 1.771 5.1 8 0.3098 

ANOVA Table 

Source Sum Squaros Mean Squ;;~re OF F Stat 

Between 1,370975 0.08568596 16 4.845 

Error 1.143728 0.01844723 62 

Total 2.514704 0.1041332 78 

Disrributional Tests 

Attribute Tost Test Stat Critical P-Value 

Variances Bartlett E~~J.;~lity of Variance 16.53 32 0.4168 

Variances Mod Levene Equality of Variance 0.6349 2.408 0.8389 
Dislribution Shapiro-Wilk W Norma lily 0.9688 0.9574 0.0497 

Distribution Kolmogorov-Srnimov 0 0.1023 0.1164 0.0:)98 
Dist(lbullon D'Agostino Skewness 2.152 2.576 0.0314 

Distribution o·Agostino Kurtosis 0.7892 2.576 0.4300 

Distribution D'Agostino-Pearson K2 Omnibus 5.253 9.21 0.0723 

Oi:Wibl.llion Anderson-Darling A2 Notm~lity 0.6762 3.878 0.0775 

000·209·180-1 CETIS'" v1 .8.0.4 

Report Date: 

Te$t Code; 

'a Sep-10 17:32 (p 16 or 30) 

Gulfco·BERA J18·2007·2383 

PBS&J-Houston li'!b 

CEl'IS Ver:sion: CETISv1.8.0 

Official Results: Yes 

P-Valuc Declsion(CI:5%) 

0.9717 Non-Slgnifll;;ant Effect 

1.0000 Non-Significant Effect 

0.9544 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Signiti!:;ant Effe~t 

1.0000 Non-Signiricant Effect 

0.8707 Non-Significant Effect 

0.9976 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9947 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Signifh;:~nt Effect 

0.9977 Non-Significcmt Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9999 Non~Signlficant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9989 Non-Significant Efft:!c! 

1.0000 Non-Significent Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

1.0000 Non-Significant Effect 

0.9046 Non-Signil'icant Effect 

1.0000 Non-Significant Effect 

0.9990 Non~Signlfleant Effect 

1.0000 Non-Significant Effect 

0.9975 Non-Significant Effect 

PrValue Decislon(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Varianc~:s: 

Equal Variances 

Notmal Disttibution 

Normal Distribution 

Normal Distribution 

Normsl Distribution 

Normal Distribution 

Normal Distribution 

Analyst: __ _ QA: . __ 



CETIS Analytical Report 

Leptocheirus 28-d Survival 1 Growth and Reproduction Sediment Test 

Anal:ysi$ 10: 17-4377-2855 Endpoint: Mean Dry Biomass-tng 

Analyzed: 27 Ser;>-10 14:05 Analy:si~: ParametriC-All P.sirwise 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

52286A79 5 0.6773 0.6341 0.7204 0.5623 

4E8E:JF4E 5 0.2229 0.1859 0.2599 0.086 

6241A6D8 5 0.3463 0.2907 0.4019 0.161 

46A76891 5 0.237 0.1607 0.31:)3 0.0345 

13E96MO 5 0.2092 0.1577 0.2607 O.Q78 

7E133628 5 0.2463 0.199 0.29:)6 0.044 

17:J9F99E 5 0.19 0.1297 0.2503 0.077 

3AE7FA68 5 0.2475 0.2087 0.288:) 0.116 

34B11EA3 5 0.2607 0.1639 0.3575 0.059 

4DC7E5DB 5 0.2313 0.2092 0.2534 0.147 

2740ACD8 2 0.2015 0.1679 0.2351 0.139 

28D4F9EE 3 0.1518 0.1056 0.1961 0.063 

1 E640A85 5 0.1614 0.1331 0.1897 0.097 

6F919694 4 0.05525 0.03623 0.07427 0.02 

2D1B7F74 5 0.124 . 0.08284 0.1652 0.0185 

1A62FOOC 5 0.2238 0.1667 0.2809 0.0105 

77611052 5 0.1162 0.07215 0.1602 0.018 

000-209-180-1 CETIST~ 111.8.0.4 

Roport Date: 

Test Code: 

CEliS Version: 
Official Results: 

Max Srd Err 

0.8:J 0.05075 

0.3115 0.04:)46 

0.569 0.06532 

0.5695 0.08971 

0.3655 0.06058 

0.3575 0.05566 

0.4425 0.07095 

0.3905 0.04556 
0.6165 0.1139 

0.278 0.02596 

0.264 0.0625 

0.2905 0.07024 

0.2455 0.03327 

0.128 0.025 

0.271 0.04839 

0.4155 0.06719 

0.266 0.05179 

'8 Seo-10 17:32 (p 17 of SO) 

Gulfco-BERA 118-2007-2383 

PBS&J-Houston lab 

CETISv1.8.0 

Yes 

Std Dev CV% %Effect 

0.11:)5 16.76% 0.0% 

0.09718 43.0% 67.09% 

0.1461 42.18% 48.97% 

0.2006 84.64% 65.01% 

0, 1:)55 64.75% 69.11% 

0.1245 50.53% 63.63% 

0.1587 83.5% 71.95% 

0.1019 41.18% 63.46% 

0.2546 97.66% 61.51'% 

0.05809 25.12% 65.85% 

0.08839 43.87% 70.25% 

0.1217 80.13% 77.58% 

0.0744 46.1% 76.17% 

0.05001 90.51!)/!) 91.84% 

0.1082 87.25% 81.69% 

0.1502 67.13% 66.95% 

0.1158 99.65% 62.84% 

Aoslysl: __ _ QA: 
·~~ 



CETIS Analytical Report Roport Date: 

lest Code· 
'8 Sep-10 17:32 (p 18 of 30) 

GuUco·SERA [18·2007-2383 

Leptoc:heirus 28-d Survival, Growth and Reproduction Sediment Test PSS&J-Hou:ston Lab 

Analysis 10: 17·4377·2855 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.0 

An.aly~ecl: 27 Sep-1 0 14:05 Analy'Si:s: Parametric-All Patr.vise Official Results: Yes 

Mean Dry Biomass-mg Det;;~il 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS 

52266A79 0.5623 0.7537 0.656 0.5843 0.83 

4E8E3F4E 0.3115 0.2745 0.086 0.2865 0.156 

6241A6DB 0.356 0.313 0.161 0.3325 0.569 

46A76891 0.1435 0.5695 0.2175 0.0345 0.22 

13E96MO 0.112 0.146 0.3655 0.078 0.3445 

7E133628 0.3575 0.2975 0.3175 0.044 0.215 

1739F99E 0.252 0.077 0.0865 0.4425 0.092 

3AE7FA68 0.116 0.3905 0.232 0.2075 0.2915 

34611EA3 0.0985 0.059 0.0845 0.6185 0.443 

4DC7E5DB 0.266 0.278 0.2715 0.194 0.147 

2740AC08 0.264 0.139 

28D4F9EE 0.102 0.063 0.2905 

1 E840Aa5 0.108 0.097 0.117 0.2455 0.2395 

6F919694 0.128 0.02 0.025 0.048 

2D1B7F74 0.271 0.205 0.0185 0.0595 0.066 

1A62FOOC 0.248 0.0105 0.1615 0.4155 0.2835 

77811052 0.0565 0.0255 0.215 O.D18 0.266 
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CETIS Analytical Report 

lepto~;hein.J:s 28-d Surviv;;~l, Growtll .and Reproduction Sodlment Test 

Analysis ID: 14-3559· 7671 Endpoint: Mean Dty Weight-mg 

Analy;~:ed: 27 Sep-10 13o58 Analysis: Parametric-Multiple Comparison 

6:atch ID; 09-9452-41.177 Tost Type: Lep!ocheirus (28~d) 

Start Date: 25 Aug-1 0 17:00 Protol;ol; EPA/600/R-011020 (2001) 

Ending Date: 22 Sep-1 0 1So00 Specios: Leptocheirus plumulosus 

Duration: 27d 22h Source: Chesapeake Cultures 

Sample Code S~mple ID S.am pie Date Receive Date Sample Age 

522B6A79 13-7857-7017 23 Aug-10 24 Aug-10 65h 

4E8E3F4E 13-1794-5166 16 Ao9-10 10:30 19 Aug-10 10:00 7d 7h 

6241A6DB 16-4846-9723 18Aug-1009:10 19Aug-1010o00 7d Bh 

46A76891 11-8537-6401 18 Aog-10 08:15 19 Aug-10 10:00 7d 9h 

13E96AAO 03-3406-4288 18 Aug-10 11:56 19 Aog-10 10:00 7d 5h 

7E133626 21-1518-8264 18Aug-10 12:23 19Aug-10 10:00 7d 5h 

1739F99E 03-8967-5422 18 Aug-10 14:37 19 Aug-10 10;00 7d 2h 

3AE7FA68 09-8828-1448 18 Au9-10 16:00 19 Aug-10 10:00 7d 1h 

34B11EA3 08-840:2-2947 12 Aug-10 13:25 13 Aug-10 16o02 13d 4h 

4DC7ESDB 13-0494-6139 12 Aog-10 14:16 13 Aug-10 16:02 13d 3h 

2740ACD8 06-5854-9976 13 Aug-10 10:23 13 Aug-10 16;02 12d 7h 

28D4F9EE 06-8504-6254 13 Aog-10 10:51 13 Aug-10 16:02 12d 6h 

1 E840A85 05-1196-9925 12 Aug-10 11:29 13 Aug-10 16o02 13d 6h 

6F919694 18-7181-2244 12 Aug-10 12;17 13 Aug-10 16:02 13d 5h 

2D1B7F74 07-5677-6820 13Aug-1011:2513Aog-1016;02 12d 6h 

1A62FOOC 04-4269-1596 13 Aog-10 09;52 13 Aug-10 16:02 12d 7h 

77611052 20-0809-6082 13 Aug-10 08:53 13 Aog-10 16;02 12d 8h 

Roport Date: 

le:st Code· 

CETI$ Version: 

Official Results: 

Analyst: 

'8 Sep-10 17o32 (p 19 of 30) 

Colfco-BERA (18-2007-2383 

PBS&J-Houston Lab 

CETISv1.8.0 

Yes 

Diluent; Laboratory Se.;~waler 

Brine: HW-Marinemix 

Agee 

Client Namo Project 

URS Corp 100016848 

Sample Code Material Type Sample Source Sti!tion Location Latitude l-ongitude 

522B6A79 Control Sediment Gulfe;o Matlne - SERA York River. VA 

4E8E3F4E Test Sediment Gulfco Marine· BERA EIWSED-01 

6241A6DB Test Sediment Gulko Mi;irine- SERA EIWSED-02 

46A76891 Tesl Sediment Gulfco Marine· BERA EIWSED-03 

13E96AAO Test Sediment Gulfc:o Miiirine- BERA EIWSED-04 

7E133628 Test Sediment Gulfco Marine!~ BERA EIWSED-05 

1739F99E Tt:!$1 Sediment Gulfco Marine • BERA EIWSED-06 

3AE7FA68 Test Sediment Gulfeo Marine- SERA EIWSED-07 

34B11EA3 Test Sediment Gulfco Marine· SERA EWSED-01 

4DC7E5DB Test SC:ldiment Gulko Msrine- SERA EWSED-02 

2740ACD8 Tesl Sediment Gulfco Matine - SERA EWSED-03 

2804F9EE Tesl Sediment Gulfco Marine ~ BERA EWSED-04 

1 E840A85 Test Sediment Gulfeo M~rine ~ BERA EWSED-05 

6F919694 Test Sediment Gulfco Marine-- SERA EWSED-06 

2D187F74 Test Sediment Gutfc:o Marine • BERA EWSED-07 

1A62FOOC Test Sediment Gulrco Matlne - SERA EWSED-08 

77611052 Test Sedimenl Gulfco Marine - BERA EWSED-09 

000-209-180-1 CETIS"" v1.8.0.4 Analyst:___ OA: __ _ 



CETIS Analytical Report 

Leptocheirus 28·d Survival, Growth and r:lep.-oduction Sediment Test 

Analy!:ii!i> ID: 14-3559-7671 Endpoint: Mean Dry Weight-mg 

A11alyzcd: 27 Sep-10 13:58 Analysis; Parametdc-Multiple Comparison 

Data Transform Zeta All Hyp MC Trials NOEL 

Unuansformed 0 C>T Not Run 

8onferroni Adj t Test 

Sample Code vs Sample Code T9st Stat Critical DF MSD 

522B6A79 4E8E3F4E 2.125 2.831 8 0.3657 
6241A6DB 2.112 2.831 8 0.3657 
46A76891 2.168 2.831 8 0.3657 
13E96AAO 2.681 2.831 8 0.3657 

7E13362B 2.213 2.831 8 0.3657 
1739F99E 3.305 2.831 8 0.3657 

3AE7FA68 3.427 2.831 8 0.3657 
34B11EA3 1.345 2.631 8 0.3657 
4DC7E5DB 2.623 2.831 8 0.3657 
2740ACDB 2.4 2.831 5 0.4838 
28D4F9EE 2.021 2.831 6 0.4223 
1E840A85 3.248 2.831 8 0.3657 

GF919694 3.313 2-631 7 0.3879 
201 B7F74 3.38 2.831 8 0.3657 
1A62FOOC 1.793 2.831 B 0.3657 
77811052 2.531 2.831 8 0.3657 

ANOVA Tobie 

Source Sum Squares f\/le"'n Square DF F Stat 

Between 1.036947 0.0648092 16 1.553 

Error 2.587153 0.04172828 62 

Total 3.6241 0.1065375 78 

Distributional Tests 

Attribute Test Test St•t Critical P·Value 

Variances Bartlett Equality of Varianco 27.33 32 0.0379 

Variances Mod Levene Equ.~;~lity of Variance 1.799 2.408 o.oeo3 
Distribution Shapiro-Wilk W Normality 0.9748 0.9574 0.1202 

Distribution Kolmogorov-Smirnov D 0.09245 0.1164 0.0918 

Oistribulion D'Agostino Sk~wness 1.608 2.576 0.1078 

Distribution O'Agostino Kurtosis 0.9997 2.576 0.3175 

Distribution D'Agostino-Pear.son K2 Omnibus 3.565 9.21 0.1666 

Distribution Anderson-Darling A2 Normality 0.7762 3.878 0.0435 

000-209-180-1 CETIS™ v1.8.0.4 

Ropon Date: 

Test Code: 

'e Sep-1 0 17:32 (p 20 of 30) 

Gulfco-BERA 116-2007-2383 

PBS&J~Houston t..ab 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

44.0% 

P-Value Oecision(a:S%) 

0.3009 Non~Significanl Eff~cl 

0.3099 Non-Signiric(;lnt Effect 
0.2722 Non-Significant Effect 
0.0752 Non-Significant Effect 
0.2449 Non-Significant Effect 

0.0126 Significant Effecl 
0.0087 Significant Effect 
1.0000 Non~Signifieant Effect 
0.0877 Non-Significant Effect 
0.1553 Non-Signifie;ant Effe~;t 
0.3611 Non-Significant Effect 
0.0150 Significant Effe~t 
0.0123 Significant Effect 
0.0096 Significant Eff~t 
0.6225 Non-Signiricant Effect 
0.1115 Non-Significant Effee;t 

PN"'tue Dccision(a:5%) 

0.1101 Non-Significant Effect 

Declslon(o:1%) 

ECJual Variances 

Equal Variances 
Normal Distribution 
Normal Distribution 
Normal Distribution 
Normal Distribution 
Norrn.~;~t Dislribution 
Normal Distribution 

Analysl:___ QA: __ _ 



CETIS Analytical Report 

Leptoclleirus 28.-d Survival, Growth and Reproduction Se-diment Test 

Analysis ID: 14-3559-7671 Endpoint: Mean Dry Weight-m~ 
Analyzed: 27 Sep-1 0 13:58 Analysis: Pa.tameltic-Mulliple Comparison 

Mean Dry Weight-mg Summary 

Sample Cotfe- Count Mean 95% LCL 95% UCL. Min 

S22B6A79 5 O.S304 0.7618 0.8791 0.7026 

4E8E3F4E 5 0.5559 0.4674 0.~445 0.2457 

6241A6DB 5 0.557~ 0.4619 0.6333 0.2477 

46A76891 5 0.5504 0.4869 0.6139 0.345 

13E96AAO 5 0.4641 0.4014 0.5669 0.312 

7E133628 5 0.5446 0.4984 0.5907 0.3909 

1739F99E 5 0.4034 0.3497 0.4571 0.2471 

3AE7FA68 5 0.3877 0.3521 0.4234 0.2578 

34811EA3 5 0.6566 0.5092 0.8041 0.2463 

4DC7E5DB 5 0.4916 0.3875 0.5957 0.3394 

2740ACD8 2 0.4202 0.3971 0.4434 0.3771 

28D4F9EE 3 0.529 0.4936 0.5644 0.4469 

1E840A85 5 0.4109 0.3782 0.4435 0.3233 

6F919694 4 0.3764 0.3356 0.4173 0.24 

20187F74 5 0.3924 0.3692 0.4156 0.33 

1A62FOOC 5 0.5988 0.4866 0.7109 0.21 

77611052 5 0.5035 0.3952 0.6118 0.255 

000-209-180-1 CETIS1"' v1.8.0.4 

Roport Date: 

Test Code· 

CETIS Version: 

Official Rt:!sults; 

Max Std Err 

0.9726 0.05723 

0.89 0.1041 

0.7825 0.08902 
0.7333 0.07464 

0.8612 0.0973 

0.6611 0.05428 

0.59 0.06313 

0.5187 0.04192 

1.125 0.1733 

0.98 0.1224 

0.4633 0.0431 

0.63 0.05369 

0.5456 0.03836 

0.5 0.05366 

0.4927 0.02726 

0.9233 0.1318 

0.86 0.1273 

'B Sep-10 17:32 (p 21 of 30) 

Gulfco-BERA 116-2007-2363 

PBS&J~Houston L~b 

CETISv1.8.0 

Yes 

Std Dev CV% %Effect 

0.126 15.41(1/D 0.0% 

0.2329 41.89% 33.05% 

0.1991 35.7% :32.a6% 

0.1669 30.32% 33.72% 

0.2176 44.94% <11,7°/o 

0.1214 22.29% 34.42% 

0.1412 34.99% 51.42% 

0.09373 24.16% 53.31(1/!) 

0.3676 59.02% 20.93% 

0.2736 55.66% 40.6% 

0.06095 14.5% 49.4% 
0.093 17.58% 36.3% 

0.08578 20.88% -50.52% 

0.1073 28.51% 54.67% 

0.06096 15.54% 52.74°/1) 

0.2947 49.22°/1) 27.9% 

0.2646 56.53% 39.37% 

Analyst:___ OA: __ _ 



CETIS Analytical Report Report Date: 

Test Code· 

:8 Sop-1 0 17:32 (P 22 of 30) 

Gulfco-BERA 1 18-2007 2383 -

Leptocheirus 28-d SLJr'Vival, Growth and Reproduction Sediment Test F'BS&J-Houston Lab 

Analysis ID: 14-3559-7671 Endpoint: Mean Dry Weight-mg CETIS Version; CETISv1.8.0 

Analyzed; 27 Sep-10 13:58 Analysis: Parametric-Mulllple Comparison Official Results: Yes 

Mean Dry Weight-mg Oet~il 

s~mple code Rop 1 Rep 2 Rep 3 Rep 4 Rep 5 

o22B6A79 0.7028 0.9726 0.82 0.7082 0.9486 

4E8E3F4E 0.89 0.4_991 0.2457 0.5209 0.624 

6241A60B 0.6473 0.7825 0.2477 o.o11s 0.5989 

46A76891 0.4783 0.7119 0.4833 0.345 0.7333 

13E96AAO 0.3733 0.4171 o.4o69 0.312 0.8612 

7E13362B 0.5958 0.6611 0.635 0.44 0.3909 

1739F99E 0.504 0.308 0.2471 0.59 0.366 

3AE7FA68 0.2578 0.4, 1 0.3867 0.5167 0.3644 

34811EA3 0.2463 0.59 0.338 1.120 0.9844 

40C7E5DB 0.38 0.3707 0.3394 0.388 0.98 

2740ACD8 0.3771 0.4633 

26D4F9EE 0.51 0.63 0.4469 

1 E840A8s 0.36 0.3233 0.39 o.o4o6 0.4355 

6F919694 0.3657 0.4 0.5 0.24 

2D187F74 0.4927 0.3727 0,37 0.3967 0.33 

1A62FOOC 0.6267 0.21 0.4036 0.9233 0.63 

77811052 0.2825 0.255 0.86 0.36 0.76 
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CETIS Analytical Report 

leptocheiru!';i 28-.Q Survival, Growth and R.eproductioo Sediment Test 

A11alysls ID: 00·5077·1839 Endpoint: Mean Dry Biomass-mg 

Analyzed: 27 Sep-1 0 13:58 Analysis: Patametrli;;-Mulliple Comparison 

e~tch ID: 09-9452-4477 Test Type: Laptocheirus (28-d) 

Start Date: 25 Aug-10 17:00 Protocol: EPN600/R-01i020 (2001) 

Ending Date: 22 Sep-1 0 15:00 Species: Leptocheirus plumulosus 

Duration: 27d 22h SourcCJ: Chesapeake Cultures 

Sample Code Sample 10 Sample Date Receive Dato Sample Age 

522B6A79 1 3·7857 -7017 23 Aug·10 24 Aug-10 65h 

4EBE3F4E 13-1794-5166 18 Aug-10 10:30 19 Aug-10 10:00 7d 7h 

6241A6DB 1 6·4846·9723 18 Aug·10 09:10 19 Aug-10 10:00 7d Sh 

46A76891 11-8537-6401 18 Aug-10 08:15 19 Aug-10 10:00 7d 9h 

1:JE96AAO 03·3406-4288 18 Aug-10 11:56 19 Aug·10 10:00 7d 5h 

7E133628 21-1518·8264 18 Aug-10 12:23 19 Aug·10 10:00 7d 511 

1739F99E 03·8967 -5422 18 Aug-10 14:37 19Aug-10 10:00 7d 2h 

3AE7FA68 09-8828·1448 18 Aug-10 18:00 19 Aug-10 10:00 7d 1h 

34B11EA3 08·8402-2947 12 Aug-10 13:25 13 Aug-10 18:02 13d 4h 

40C7E5DS 13·0494-61 39 12 Aug-10 14;16 13 Aug-10 16:02 13d 3h 

2740ACD8 06-585•·997~ 13 Aug-10 10:23 13 Aug-10 18:02 12d 7h 

2804F9EE 06·8504·6254 13 Aug·10 10:51 13 Aug-10 16:02 12d 6h 

1E840A85 05-1196-9925 12Aug-1011:2913Aug-1016:02 13d 6h 

6F919694 18-7181·2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

2D1B7F74 07 ·5677 -6820 13Aug-10 11:25 13Aug-10 16:02 12d 8h 

1A62FOOC 04·4269·1 596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77811052 20·0809-6082 13 Aug·10 08:53 13 Aug-10 16:02 12d 8h 

Report Date: 

le5t Code· 

CE.'TI$ Version: 

Official Results: 

Analyst: 

:8 Sep-10 17:32 (p 23 of 30) 

Gulfco·BERA (18·2007·2383 

PBS&J-Hou:ston L~b 

CET1Sv1.8.0 

Yes 

Diluent: L:aboratory Seawater 

Brino: HW-Marlnemlx 

Age: 

Client Name Project 

URS Corp 100016848 

Sample Code Material Type Sample Source Station L.ocation Latitude Longitude 

522B6A79 Control Sediment Gulfco Marine - SERA York. River. VA 

4EBE3F4E Test Sediment Gulfco Marine • BERA EIWSED-01 

8241A60B Tesl Sediment Gulfco Matlnt:! - SEAA EIWSE0·02 

46A76891 Test Sediment Gulfco Marine· BERA EIWSED-03 

13E96AAO lest Sedimenl Gulfeo Matine - BERA EIWSE0·04 

7E133628 Test Sediment Gulfco Marina ~ SERA EtWSED·05 

1739F99E Test Sediment Gulfc;o Marine- BERA E/WSED-08 

3AE7FA68 l' est Sediment Gulfeo Madne- BERA EIWSED·07 

34811 EA3 Test Sediment Gulfco Marine· BERA EWSED-01 

4DC7ESOB Test Sediment Gulfco Marine- SERA EWSE0·02 

2740AC08 Test Sedimenl Gulfco Marine • BERA EWSE0·03 

28D4F9EE Test Sediment Gulrco Marine • BERA EWSED-04 

1E840AB5 Test Sediment Gulfeo Marine - SERA EWSE0·05 

6F919694 Test Sediment Gulfco Marine~ SERA EWSED-06 

2D187F74 Test Sediment Gulfco Marine- SERA EWSE0-07 

1A62FOOC Test Sediment Gulf co Marine - BERA EWSE0·08 

77811 D52 Test Sediment Gulfco Marine ~ BERA EWSED-09 

000·209· 1 B0·1 CETIS'" v1.B.0.4 Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Leptochein.J$ 28-d Survival, Gtowth and' Reprodu~;tion Sediment Test 

Analysis 10: 00·5077·1839 Endpoint: Mean Dry Biomass-mg 

Aniiilyzed; 27 SeJ>-10 13:58 An~lysis; Pafametric-Mulhple Compar~son 

O;;~ta Transfonn Zetlil All Hyo MC Trials NOEL 

Untra11sformed 0 C>T Not Run 

Bonferroni Adj t iest 

Sample Code vs Sample Code Test Stat Critical DF MSD 

52286A79 4E8E3F4E 5.289 2.831 8 0.:243:2 
6241A608 3.853 2.831 8 0.2432 
46A76891 5.125 2.831 8 0.2432 
13E96AA0 5.449 2.831 8 0.2432 
7E133628 5.017 2.831 8 0.2432 
1739F99E 5.672 2.831 8 0.2432 
3AE7FA68 5.003 2.831 8 0.2432 
34l'l11EA3 4.849 :2.631 6 0.2432 
4DC7E5DB 5.191 2.831 8 0.2432 
2740ACD8 4.187 2.831 ~ 0.3217 
28D4F9EE 5.297 2.831 6 0.2808 
1E840A85 6.005 2.a31 a 0.2432 
6F919694 6.827 2.831 7 0.2579 
2D187F74 6.441 2.a31 8 0.2432 
1A62FOOC 5.279 2.831 8 0.2432 
77B11D52 6.531 2.831 a 0.2432 

ANOVA Table 

Source Sum Squares Me~n Squ~re DF F Stat 

Belween 1.370975 0.08568596 16 4.645 
Error 1.143728 0.01844723 62 

"l'olal 2.514704 0.1041332 78 

Distributional iests 

Attribute Test Test Slat Critical P-Vah.J~ 

Variances Banlatt E~uality of Variance 16.53 32 0.416a 
Vari~nces Mod Levene Equality of Variance 0.6349 2.408 0.8389 
Distribution Shapiro-Wilk W Notmalil:l 0.9688 0.9574 0.0497 
Distdbution Kolmogorov-Smimov D 0.1023 0.1164 0.0398 
Distribution O'Agostino Skewness 2.152 2.576 0.0314 
Distribu1ion D'Agostino Kurtosis 0.7892 2.576 0.4300 
Distribution O'Ago~tino-Pea.rson K2 Omnibus 5.253 9.21 0.0723 
Distribution Anderson-Darling A2 Normality 0.6762 3.878 0.0775 

000-209-180-1 CETIS"' v1.8.0.4 

Report Date: 

Test Code· 

:8 SeJ>-1 0 17:32 (o :24 of 30) 

Gulfco·BERA 1 18·2007-2383 

PBS&J-Houston Lab 

CETIS Vorsion: CETISv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

35.9% 

P-Value Oecision(a:5"1D) 

<0.0001 Significant Effect 

0.0022 Signific;ant Effect 

<0.0001 Significant Effect 

<0.0001 Significant Effect 

<0.0001 Significant Effect 
.;:;Q_0001 Signifil;~;~nt Effec;t 

<0.0001 Significant Effect 

<0.0001 Signifr!::ant Effe~1 

<0.0001 Significant Effect 

0.0007 Significant Effe-!::t 

<0.0001 Significant Effect 

<0.0001 Significant Effect 

<0.0001 Significant Effect, 

<0.0001 Significant E;:ffect 

<0.0001 Significant Effect 
<0.0001 Significant Effect 

PNalue Decil!>ion((l;5.:./~~) 

<0,0001 Significant Effecl 

Decision(a:1%) 

Equal Variances 

Equal Variances 

Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Die-tribution 

Normal Distribution 

Normal Dislribution 

Analyst: __ _ QA;. __ _ 



CETIS Analytical Report 

Leptochelrus 28-d Survival, Growth and R.epr'oduetion Sediment Test 

Analysis 10: 00-5077-1839 Endpoint: Mean Dry Biomass~mg 
Analy2:ed: 27 Sep-10 13:58 Analy$i~: Parametric-Multiple Comparison 

Mean Pry Biomass-mg Summary 

Sample Code Count Me~n 95% LCL 95% UCl Min 

522BM79 5 0.6773 0.6341 0.7204 0.5623 

4EBE3F4E 5 0.2229 0.1859 0.:2599 0.086 

6241AGOB 5 0.3463 0.2907 0.4019 0.161 

46A76B91 5 0.237 0.1607 0.3133 0.0345 

13E96AAO 5 0.2092 0.1577 0.2607 O.Q78 

7E133628 5 0.2463 0.199 0.2936 0.044 

1 739F99E 5 0.19 0.1:297 0.2503 0.077 

3AE7FA68 5 0.2475 0.2087 0.2863 0.116 

34811 EA3 5 0.2607 0.1639 0.3575 0.059 

40C7E50B 5 0.2313 0.2092 0.2534 0.147 

2740ACD8 2 0.2015 0.1679 0.2351 0.139 

2804F9EE 3 0.1518 0.1056 0.1981 0.063 

1 E840A85 5 0.1614 0.1331 0.1897 0.097 

6F919694 4 0.05525 0.03623 0.07427 0.02 

201B7F74 5 0.124 0.08284 0.1652 O.D185 

1A62FOOC 5 0.2238 0.1667 0.2809 O.D105 

77811052 5 0.1162 0.07215 0.1602 0.018 

000-209·180-1 CETIS'" v1 .8.0.4 

Report D~te: 

Test Code· 

CETIS Version: 

Official Results: 

M•x Std Err 

0.83 0.05075 

0.3115 0.04346 

0.569 0.06532 

0.5695 0.08971 

0.3655 0.06058 

0.3575 0.05566 

0.4425 0.07095 

0.3905 0.04556 

0.6185 0.1139 

0.278 0.02598 

0.264 0.0625 

0.2905 0.07024 

0.2455 0.03327 

0.128 0.025 

0.271 0.04839 

0.4155 0.06719 

0.266 0.05179 

:a Sep-1 o 17:32 (p 25 of 30) 

Gulfco-BERA 118-:2007-2383 

PBS&J-Houstoo Lab 

CETISv1.B.O 

Y•s 

Std Dev CV% %Effect 

0.1135 16.76"/" 0.0% 

0.09718 43.6% 67.09% 

0.1461 42.18% 48.87% 

0.2006 84.64% 65.01'·Vo 

0.1355 64.75% 69.11% 

0.1245 50.53% 63.63% 

0.1587 83.5% 71,95% 

0.1019 41.16% 63.46% 

0.2546 97.66% 61.51% 

0.05809 25.12% 65.85°/1] 

0.08839 43.87% 70.25% 
0.1217 60.13% 77.58% 

0.0744 46.1% 76.17% 

0.05001 90.51% 91.84% 

0.1082 67.25% 81.69% 

0.150:2 67.13% 66.95% 

0.1158 99.65% 62.84% 

Analyst: __ _ DA: __ _ 



CETIS Analytical Report Report O.ate: 

Test Code: 

~8 Sep-1 0 17:32 (p 26 of 30) 

Gulfoo-BERA 118·2007-2383 

Lcptocheirus 28-d Surviv~l. Growth and Reproduction Sediment Test PBS&J-Houston Lab 

Analysis 10: 00·5077·1839 Endpoint; Mean Ory Biomass~mg CETIS Version: CETISv1.8.0 
Analyzed; 27 S0!>-1 0 13;58 Analysis: Parametric-Multipl~ Comparison Official Re-sults; Yes 

Mean Ory Biomass-rng Detail 

Sample Code Rep 1 Rep 2 Rop 3 Rep4 RePs 

52286A79 0.5623 0.7537 0.656 0.5843 0.83 

4EBE3F4E 0.3115 0.2745 0.086 0.2865 0.156 

6241A60B 0.356 0.313 0.161 0.3325 0.569 

46A76891 0.1435 o.o69s 0.2175 0.0345 0.22 

13E96AAO 0.112 0.146 0.3655 0.078 0.3445 

7E133628 0.3575 0.2975 0.3175 0.044 0.215 

1739F99E 0.252 O.o?7 0.0865 0.4425 0.092 

3AE7FA68 0.116 0.3905 0.232 0.2075 0.2915 

34B11EA3 0.0985 0.059 0.0845 0.6185 0.443 

40C7E50B 0.266 0.278 0.2715 0.194 0.147 

2740AC06 0.264 0.139 

2804F9EE 0.102 0.063 0.2905 

1E840A85 0.108 0.097 0.117 0.2455 0.2395 

6F919694 0.128 O.o2 0.025 0.048 

201 B7F74 0.271 0.205 0.0185 0.0595 0.066 

1A62FOOC 0.248 0.0105 0.1615 0.4155 0.2835 

77811052 0.0565 0.0255 0.215 0.018 0266 
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000-209-180-1 CETIST'-' v1.8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

L!:!ptocf'leirus 28-d Surviv-al, Growth and Reproduction Sediment Test 

Analysis ID: 13-6591-2500 Endpoint: Survival Rate 

An:;;~lyzed: 27 Sep-10 13;56 Analysis: Parametric~Multiple Comparison 

6atch 10: 09-9452-4477 Test Type: Leptocheirus (28-d) 

Start Date; 25 Aug-10 17:00 Protocol; EPA!oOO/R-011020 (2001) 

Ending Data: 22 Sep-10 15:00 Species: Leptocheirus plumulosus 

Duration: 27d 22h $OUI"Ce: Chesapeake Cultures 

Sample Code Sample ID Sample Date Receive Date Sample Age 

52286A79 13-7857-7017 23 Aug-10 24 Aug-10 65h 

4E8E3F4E 13-1794-5166 16 Aug-10 10:30 19 Aug-10 10:00 7d 7h 

6241A6D8 16-4646-9723 16Aug-1009:10 19Aug-10 10:00 7d Bh 

46A76891 11-8537-6401 16 Aug-10 08;1o 19 Aug-10 10;00 7d 9h 

13E96AAO 03-3406-4288 18 Aug-10 11:56 19 Aug-10 10:00 7d Sh 

7E133626 21-1o16-8264 16 Aug-10 12:23 19 Aug-10 10:00 7d 5h 

1739F99E 03-8967-5422 18 Aug-10 14:37 19 Aug-10 10:00 7d 2h 

3AE7FMB 09-8628-1446 16 Aug-10 16;00 19 Aug-10 10:00 7d 1h 

34811EA3 06-8402-2947 12 Aug-10 13:25 13 Aug-10 18:02 13d 4h 

<DC7E5DS 13-0494-6139 12 Aug-10 14:16 13 Aug-10 16:02 13d 3h 

2740ACD8 06-5854-9976 13 Aug-10 10:23 13 Aug-10 16:02 12d 7h 

2604F9EE 06-8504-6254 13Aug-1010:5113Aug-1016:0212d 6h 

1 E840A85 05-1196-9925 12Aug-10 11:29 13Aug-10 16:02 13d 6h 

6F919694 18-7181-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

2D187F74 07-5677-6820 13Aug-10 11:25 13Aug-10 16:02 12d 6h 

1A62FOOC 04-4269-1596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77811052 20-0809-6082 13 Aug-10 08:53 13 Aug-10 16:02 12d 6h 

R.epon Date: 
Test Code-

CEiiS Ver.~oion: 

Official Results~ 

Analyst: 

:6 Sep-10 17:32 (p 27 of 30) 

Gulfoo-BERA 116-2007-2363 

PBS&J-Houston Lab 

CETI$v1.B.O 

Yes 

Diluent; Labor;;~tory Se.swater 

Brinn: HW-Marinemix 

Ago: 

Client Name Project 

URS Corp 100016846 

Sample Code Material Type Sample Sou.-ce Station Loc:ation Latitude Longitude 

522B6A79 Control Sedimenl Oulfco Marine - SERA York River. VA 

4E8E3F4E Test Sediment Gulfco Marine - BERA EIWSED-01 

6241ABD8 iest Sediment Gultco Marine - SERA EIWSED-02 

46A76691 Tesl Sedimenl Gulfco Marine - SERA EIWSED-03 

13E9BAAO Lest Sediment Gulfco Marine- SERA EIWSED-04 

7E133628 Test Sediment Gulf co Marina- SERA EIWSED-05 

1739F99E Test Sediment Gulfco Marine· BERA EIWSED-06 

3AE7FA68 Test Sediment Gulfco M;;~rine- BERA EIWSED-07 

34811EA3 Tesl Sedimenl Gulfco Marine~ SERA EWSED-01 

4DC7E5D6 Test Sediment Gulfco Marine ~ BERA EWSED-02 

2740ACD8 Tesl Sediment Gulfco Marine - BERA EWSED-03 

28D4F9EE T esl Sediment Gulfco Marine • BERA EWSED-04 

1 E640A65 Test Sediment Gulfco Marine- SERA EWSED-05 

6F919694 Test Sediment Gulfco Marine - SERA EWSED-06 

2D167F74 Test Sediment Gulfco Marine • BERA EWSED-07 

1A62FOOC Test Sedimenl Gulfco Marine- SERA EWSED-08 

77811052 Test S~diment Gulfco Matine - BERA EWSED-09 

000-209-160-1 CETtsn.• v1 .8.0.4 Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Leptochcirus 28-d Survival, Growth and R.epr'oduction Sediment Test 

An~lysis ID: 13·6591-2500 Endpoint: Survival Rate 

Analyzed: 27 Sep-1 0 13:58 Analysis: Parametric-MuUipre Comparison 

Data Transfor"m Zeta Alt Hyp MC Trials NOEL 

Angul(3r (Corr'e!:::led) 0 C>T Not Run 

Bonrorronl Adj t Test 

Siiimple Code V5 S:ample Code Test Stat Critical DF MSD 

52286A79 4E8E3F4E 2.86 2.823 8 0.4303 
5241A6PB 1.179 2.823 8 0.4303 
46A76891 3.04 2.823 8 0.4303 
13E96AAO 2.771 2.823 8 0.4303 
7E133G28 2.724 2.823 8 0.4303 
1739F99E 2.791 2.823 8 0.4303 
3AE7FA68 1 '156 2.823 8 0.4303 
34811 EA3 3.332 2.623 6 0.4303 

<OC7E50B 1.72 2.823 8 0.4303 
2740AC08 4.899 2.823 8 0.4303 
28D4F9EE 4,14 2.823 7 0.4564 

1E840A85 3.058 2.823 6 0.4303 
BF919694 5.223 2.823 8 0.4303 

2D1B7F74 3.782 2.823 8 0.4303 
1A62FOOC 3.516 2.823 8 0.4303 

77811052 4.557 2.823 8 0.4303 

Ti:!sl Acceptability Cr'iteti.a 

Attribute Tost Stat TAG Umi1S Ovetlap Decision 

R!:!pOrt O;j:ite; 

Test Codo: 

:a Sep-10 17;32 (p 28 of 30) 

Gulfco·BERA 118-2007·2383 

PBS&J-Houslon liiib 

CETIS Vorslon: CETISv1.8.0 

Official R:e'Sults: Yes 

LOEL TOEL TU PMSD 

49.4% 

P-Value Decision(a:5%) 

0.0452 Significant !;Hec1 
1.0000 Non-Significant Effect 
0.0270 Significant ~ffect 

0.0578 Non-Signific.~;~nl Effect 

0.0657 Non-Significant Effect 
0.0547 Non-Significant Effect 

1.0000 Non-Significant Effect 
0.0113 Signlfic~nt Effe~;t 

0.7197 Non-Significant Effect 
<0.0001 Signlfi!:;ant E:rfec! 
0.0008 Significant Effect 
0.0256 Significant Errec1 

<0.0001 Significant Effect 
0.0027 Significant Effect 
0.0063 Significant Effect 

0.0002 Significant Effect 

Control Resp 0.815 0.8- NL Yes Passes Acceplibility Criteria 

ANOVA Tobie 

Soutc:e Surn Squ~res Mean Square DF F Stat P-Value Oecision(a:S%} 

Between 3.605311 0.2253319 16 3.881 <0.0001 Significant Effect 

Error 3.889647 0.05805443 67 
Total 7,494958 0.2833863 83 

Distributional Tests 

Attribute Test Test Stat Ctitic~l P-Value Decislon(a:1%} 

Variances Bartlett Equality of Variance 17.84 32 0.3335 Equal Varian!::es 

V.;~ri::;~nces Mod Levene Equality of Variance 0.5072 2.374 0.9317 Equal Variances 

Distribution Sha.piro-WIIk W Normality 0.9871 0.9596 0.5681 Normal Ois!rlbution 

Distribulion Kolmogorov-Smirnov D 0.07183 0.1129 0.3228 Normal Distribution 

Ois!ribulion D'Agostino Skewness 1.345 2.576 0.1786 Normal Distribulion 

Distribulion D'Agostino Kurtosis 0.2214 2.576 0.8248 Normal Distribution 

Distribution D'Agostino-Pearson K2 Omnibus 1.858 9.21 0.3950 Normal Distribution 

Distribution Anders.on-Oatling A2 Normality 0.355 3.878 0.4646 Normal Distribution 

000-209·180·1 CETIS"' v1.8.0.4 Analyst ___ _ QAo __ _ 



CETIS Analytical Report 

Leptocheiru$ 28.-d Survival, Growth and Reproduction Sediment Tgst 

An~Jysls 10: 13-6591-2500 Endpoint: Survival R;;~te 

Analyzed: 27 Sep-1 o 13:58 Analysis: Flararnetric-Multiple Comparison 

Survi\Fal Rare Summary 

Sample Code Count Mean 95% LCL. 95% UCL Min 

522B6A79 5 0.815 0.6006 0.8294 0.775 

4EBE3F4E 5 0.41 0.359 0.461 0.25 

6241A60B 5 0.64 0.5635 0.7165 0.4 

46A76691 5 0.39 0.2906 0.4892 0.1 

13E96AAO 5 0.42 0.3364 0.5036 0.25 

7E133626 5 0.4£1 0.3646 0.5154 0.1 

1739F99E 5 0.42 0.3396 0.5002 0.25 

3AE7FA66 5 0.64 0.5514 0.7286 0.4 

34B11EA3 5 0.35 0.2826 0.4172 0.1 

4DC7E506 5 0.58 0.4786 0.6812 0.15 

2740ACOB 5 0.2 0.08276 0.3172 0 

2804F9EE 4 0.2375 0.1284 0.3466 0 

1 E640AB5 5 O.J8 0.3362 0.4238 0.3 

6F919694 5 0.13 0.07521 0.1648 0 

20187F74 5 0.3 0.2106 0.3692 0.05 

1A62FOOC 5 0.33 0.2661 0.3939 0.05 

77811052 5 0.19 0.1446 0.2354 0.05 

Angular (Corrocted) Tt~nsformed summary 

Sample Code Count Mean 95% LCl 95% UCl.. Min 

522B6A79 5 1.128 1.109 1.147 1.077 

4E8E3F4E 5 0.6921 0.6395 0.7447 0.5236 

6241A60B 5 0.9482 0.855 1,041 0.6847 

46A76891 5 0.6647 0.555 0.7744 0.3216 

13E96AAO 5 0.7056 0.6173 0.794 0,5236 

7E133628 5 0.7128 0.627 0.7967 0.3216 

1739F99E 5 0.7026 0.6187 0.7865 0.5236 

3AE7FA66 5 0.9517 0.6473 1.056 0.6847 

34B11EA3 5 0.6202 0.5436 0.6966 0.3218 

40C7E50B 5 0.6657 0.7561 0.9754 0.3977 

2740AC08 5 0.3814 0.2306 0.5322 0.112 

26D4F9EE 4 0.4588 0.3255 0.5921 0.112 

1E840A85 5 0.6619 0.617 0.7069 0.5796 

6F919694 5 0.332 0.2515 0.4124 0.112 

201B7F74 5 0.5516 0.4476 0.6556 0.2255 

1AS2FOOC 5 0.5921 0.5105 0.6737 0.2255 

77811052 5 0.4335 0.372 0.495 0.2255 

000·209·16IJ.-1 CETiS'" v1.6.0.4 

Report Oat&: 

Test CodE!'; 

CETIS Version; 

Official Results: 

Mox Std Etr 

0.875 0.01696 

0.55 0.06 

0.95 0.09 

0.6 0.1166 

0.8 0.09823 

0.6 0.0886 

0.75 0.09434 

0.95 0.1042 

0.55 0.07906 

0.6 0.119 

0.7 0.1378 

0.65 0.1434 

0.55 0.05146 

0.35 0.06442 

0.55 0.1049 

0.45 0.07517 

0.35 0.05339 

Max Std En-

1.209 0.02266 

0.8355 0.06184 

1.345 0.1095 

1.107 0.129 

1.107 0.1039 

0.8861 0.1009 

1.047 0.09862 

1.345 0.1228 

0.8355 0.09005 

1.107 0.1289 

0.9912 0.1773 

0.9377 0.1752 

0.8355 0.05263 

0.6331 0.09461 

0.6355 0.1223 

0.7353 0.09595 

0.6331 0.07232 

:8 Sep-10 17:32 (p 29 of 30) 

Gulfe<>-BERA 118-2007-2383 

PBS&J-Hou:!iton Lab 

CETISv1.6.0 

Yes 

Std Dev CV% %Effect 

0.03791 4.65% 0.0% 

0.1342 32.72% 49.69% 

0.2012 31.44% 21.47% 

0.2608 66.66% 52,15% 

0.2197 52.3% 46.47% 

0.1961 45.03ll/o 46.01% 

0.211 50.23% 46.47% 

0.2329 36.39% 21.47% 

0.1768 50.51% 57.06% 

0.266 45.86% 28.83% 
0.3082 154.1% 75.46% 
0.2869 120.8% 70.86% 

0.1151 30.29% 53.37% 
0.144 110.8% 84.05% 

0.2345 78.17% 63,19% 

0.1661 50.93% 59.51% 
0.1194 62.63% 76.69% 

Std Dov CV% %Effect 

0.05067 4.49% Q_Q0/1;1 

0.1383 19.98% 38.64% 

0.245 25.63% 15.93% 

0.2665 43.4% 41.07% 

0.2323 32.93% 37.44% 

0.2257 31.66% 36.6% 

0.2205 31.39% 37.71% 

0.2745 28.85% 15.62% 

0.2013 32.47% 45.02% 

0.2683 33.3% 23.24% 

0.3965 104.0% 66.19% 

0.3504 76.38% 59.32% 

0.1161 17.85% 41.31% 

0.2116 63.73% 70.57% 

0.2734 49.56% 51.1% 

0.2146 36.24% 47.5% 

0.1617 37.3% 81.56% 

Analyst: __ _ QA; __ _ 



CETIS Analytical Report 

Leptoclleirus 2a-d Survival, Growth and R.~production Sediment Test 

Analy~i$ ID: 13·6591-2500 E;:n!jpoint: Survival Rale 

An;;~lyzed: 27 Sep-10 13:58 Analysis: Paramelric-Multipl~ Comp;prison 

Survival Rate Dotall 

Sarnple Code Rep 1 Rep2 Rep 3 Rep4 Rop5 

522B6A79 0.8 0.775 0,8 0.825 0.875 

4E8E3F4E 0.35 0.55 0.35 0.55 0.25 

6241A6DB 0.55 0.4 0.65 0.65 0.95 

46A76891 0.3 0.8 0.45 0.1 0.3 

13E96AAO 0.3 0.35 0.8 0.25 0.4 

7E133628 o.e 0.45 0.5 0.1 0.55 

1739F99E 0.5 0.25 0.35 0.75 0.25 

3AE7FA68 0.45 0.95 0.6 0.4 0.8 

34B11EA3 0.4 0.1 0.25 0.55 0.45 

4DC7ESIJB 0.7 0.75 0.8 0.5 0.15 

2740ACDB 0 0,7 0.3 0 0 

2BD4F9EE 0.2 0 0.1 0.65 

1E840A85 0.3 0.3 0,3 0.45 0.55 

6F919894 0 0.35 0.05 0.05 0.2 

2D1 B7F74 0.55 0.55 0.05 0.15 0.2 

1A62FOOC 0.3 0.05 0.4 0.45 0.45 

77B11D52 0.2 0.1 0.25 0.05 0.35 
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Report Date: 

Tost Code-

CETIS Ver"Sfon: 

0ffiCi4'11 Results: 

:8 Sep-10 17.32 (p 30 of 30) 

Gulfco-BERA 118·2007-2363 

PBS&J-Hou~ton Lab 

CETISv1.8.0 

Yes 
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CETIS Test Data Worksheet Report Date: 

TestCodo: 
28 Sep-1 0 17:35 (p 1 of 2) 

11-2127 -8130/Gulfeo-BERA 

Neanthes 26-d Sl..n'VIva:l and Growth Sediment Test PBS&J-Houston Lab 

Start oate: 
End Date; 

25 Aug-1 0 17:00 

22 Sep-10 17:00 

Sample Date: 23 Aug-10 

Species: Neanthes arenaceodentata 

Protocol: ASTM E1611-00 (2000) 

Mater'lal: Conlrol Sediment 

sample Code: 522B6A79 

Sample Source: Gulfeo Marine- BERA 

S~mple Station: York River. VA 

Sample Code ! Rep : Pos I n f;.cpo.sed #Survived Total Welght-mg I Tare Wolght-mg P.all Count Mean Length-mm 

~22B6A7!;1 --·-+--:--,:c,:-7 10 10 53.81 I 20.!;12 10 : r,4.o(.h\L ""'""t A:I"<;..Gfo;" i...._ 
~2B6A79 2 6~,~--~1~0--~---~.~--+---~ •• "".~o,~---~--~,~.~.5~"--~--~.~-~,~------~-j 

f::5::22o;B::-;6:-;A-;;7-;:9 ----!-1 ~ 5EI 1 0 10 -j~--~_ .. __ ~6:-;0~. 9~5~~~~~~~~~~~:;1:;;9~.2~2~~~~~-'-i.f-----~-~,:~0- ---. _-I----···-------- ---------· 
522B6A79 4 35 10 5I 63.15 19.29 I 9 I 

ismsA,.,------ ~,'"''--::n;--"·---,,;-;o:---'--1 ~-,,;;;-o --------;5-;:5_ocs5~-----:,:c,_;;-";--+i_-_---,,o ·---'------+----J 
~-4E ~0 ~ S 34.9 9.69 -·--:,-·-------+----J 

-~,----_..,-.,...-- .... ·----'----..,----,-----;c~--'-----
4E:eEJF4f. 2 56 S 5 30.8 1 !il.l;i1 5 
41;BEJF4E I 3 ~7 s,----~~--..,,---'-----,,oc,c_·,c2_- . ···i ·------g~ij--·---'----,,----+1-----+---...j 

-----1-----·-··--------·--'-------·-·------- -L .. . . • . . .. 

~:C::C:::O:::C::C:C::,---·---•• -: :o : : ··---~----·--·-,::-;::-::::-:~---------;;-c:~~ --.-w~=-~···· • !··-···-----
i241Aci"DB" 17 .s __ .. , .• i 33.91 S.42 I oil 

Q::il41A:-;6:;0c"B-------,2,-+-c7;o0- --.,5;----1-----;3:-----:----4-;-4;-5;;5;-· ---- -· r-···· 9.68 3---;-------j-----J 

~6:;c1<::1:-;:A-;:6D;;cB;;---·-_-_-_-_-;_-_-::3;~-:J,-:rC"-l:~~~~::~~~~~~~~~~~;~;~~~~~f--~'---~~~-3;;;:.;c1:-;:: ·---~,---~:c;:;:;:---c-~ ---;~---!----__ -,_+_-... -.. -.. -... -... -.... ~ 
02<~1A5DB L--~-- _j __ ~s:-:'+----;-5----;----_.,--- ''-'' . 

9
.
67 

I 
5 

·------!- ~-· f---------· 
S2<1A6DB I 5 : .. ·--;----+--=";:;---;--~;-;---' 4GA76891 . ----·-··---~·-,-+---,,------" 4 I 32.45 9.5 

·-·-t----,----'-----:c;-;-;---·- ~--- ----
46A76ii91 2 19 ~ ! 4 36.35 I 9 . .£1!1 4 
46A7ee~1·------:-c,:--'--,:--f- 5 5 33.97 -·-~--~-----..,,:-_,::-,:---i----=---+-----~-----1 

46A75M1 : 4 I '2.-r-·:· , ... 5 I 5 ; JJ.O$ I 9.55 I : -~-·---·-·--····---· 
il5A7sag, ··-:-·-s! 11 5 i s-···--··~·- M.o? 9.J ~s-~------~-
13EseMo · _______ j__1_··+--55_:.. ____ $_~N.--4---·-s----· ---~--·-,o-_.-,----·-··-·--is, · -,--- --5-----~---t----

'>EoaAAo 2 '~-~·: :···--;'---r----;5:----:!---;':::'·"'"'::-----_·---~'"---~---~''"'·-;;1"'7~~~~~;~~~~·;~~~~t~-~~-~.-.. ++-----.. ------. - __ 
i:JE95AAO 3 6 I 5 5 42./:J 9.2 5 i 

13E06AAO 
1

-,--r,,-
1
--- , 5 4$.05 ,_,. 5 j··· .. -- --·-- ------

4 

1~E96AAO s I 39 5 ~ M.Q 9 5 

7E133628 ==1=~~=~·========5=====--i- 5 24.67 9.56 ~ 5 ) 
7E133628 --·~-~ ~ 72 5 ·~ 5 :28.51 9 . .S . -~--- 5 i 

7E133628 I 3 22 5 1 -~·;----t-'-----;3;;;2.:;;12;;-_ _; ___ 9-;;-.7-;;-4 __ --····-_··==5~====1========~======~ 
7E13:3628 ···r--.·-'-;5c-1~---5o----· 5 2Q.32 9.9 t·-·- 5 
~ie~---+-,,:----,1-:o5-'----o-,-·-·-"~-l-·---;,~--.,.---,;;;.-;_s;;;•~---Ji---:::,-::_o"'"'---J..--~,;---'------t-----l 

frnef~~e·-----+--,--+"""""'2-----=:;i 5 34.87 -T··---··--~:-r2·-·-··-·--: s 
~7j9F~~e--·----'--,,:--'--c•""2-'-----c, -~----,,,----~--"",,""_"",7""""" ____ L .••. - .. ,o_-,c.-----.;..--.,,--,---'----+----l 

···-··-·--·--··-·· 
17J!i!FME 3 67 5 5 30.S4 9,44 5 
1==:=----'--,....-+-"""'"'-·· .. 17MFME 4 64 5 5 2?'.06 g_g1 5 

1739F99E 5 Q9 5 5 42,2-S ---'---,::-.7:::6:-----: i,------;,--,---Ti-----~ --~ 
1:-:-:c:=:c:----+-c-'--o:-:-,------:----'-----::-·-- ........... --····:-:-:::-------;:-::----I-----;;---
:JAI;.7FA68 :34 5 5 41.132 Q.9 5 

3AE7FAS8 2 60 5 5 - ---·-·a1~$i' --·-·-~ 10.~8 5 
--,---.,----,------'----=--····-"'··-r ----·;-:;;---'-----,------

JAE7FAM 3 30 5 4 27.:35 i 9,M 4 

JAE7FA68 4 36 5 5 J4.16 10.~7 i 5 I 
---;c-;c:---'-----,---'---~-- ---... -

ME;7FA68 5 29 5 4 i ~6.2!3 9,51 4 

:3461, EA:3 ss s s !
1 

22.er ............... ~~~--:a'".o"o:----i----=s--------J-~---·· ; 
3-4811EA3 2 74 5 5 26.59 !3.77 5 
34a11E'~A7,---~-,::--~s71-'---~,----------:o5--~---2"s~.3~3---l----,--.,·----c---,o----2-----JL--~ 

3481-!Eft:j-·---~-·--·-.:_,:;-"t-,::,:-'----;;,--------,,----~--.,2;;;5-;.5;---l-_ --.,,,._.;;,~---,,----:,----'-. -----t----1 
34811EAJ -s~--7~- s ·-·--·-s--- ··--- --21-:97 ____ ...:... ______ 9 .. 74-----:-----5------··~----·-- --·---

=~ .. ·~- , .-L---,---'----1-----J 4DC7E5Da- - . 31 s 5 20.33 8.96 5 

.!IDC7E5DB 2 46 5 S 26.53 i 9.04 $ 
• ,...J.... ·-----·-- ···- ···---- .1..._ __ ----··--·-- ____: __ ·---¥-----

ooo-209-1 eo-1 CETIS"' v1.S.0.4 Analysl:. ___ _ QA: __ _ 



CETIS Test Data Worksheet Report Date: 

Test Code: 

28 Sep-10 17:35 (p 2 of 2) 

11-2127 -8130/Gulfco-BERA 
Tott~l Weigl~t·Mg Tare Weight-mg Pan count Mean t.er~gtl'l·mm 

:_ ___ -;,co_,;;;,--=---=-----;;,-----·-'·-·-------~-
Sample Code Rep Pos . I# !::.:posed #Survived 

--1----;;-----+-----l e.o-<l 2 

4D67"ii5'oa 3 4B s 3 11 $5! 
4DC7ESDB -------,,- ~,:-'------:-,------'--------,2-------~--2-ul2 

~~----· .S 2EI 5 4 15.5 
;;----,--~--~--~----~ 1;1,49 .., 

27-40ACD8 ... --------,------"-·-2::-4:--------:5c
~4oAC08- --------:-2~~14:--- 5 

5 

1 s 23.56 e.es s 
r-· -----:,:---~--""17'""_o=2 9.26 3 

5 20.2''0e------i---~,_-=-es::---i---~,, 

~~oo::c::":"~"-~"·:,-------~~~ ~~-~~-~:.·~-:oc---+--::;:;:--=--·-···-_ -_ -_ -.,.:=~-- --- : I :~~: _J ___ :::~· : 
~~--~. 

I 

2siJ4FOEE-- ---------j,---;,-,----;;-8-t, ---c,;--· , ------:-,-----i~----;o19.75 ' 9.83 '. ~~-----
~=;-- -----i-:;----t-c:;;;-i--...-· -------i--------,---____[_------------· --- ---~-------;:-;;-----------;--- - ----1--------l 
28D4F51C.E 2 7B I $ :Z$.0.£1 9.47 4 

2.io4F~E·-----L-:3-+_-___ 1~_~·-',_--_---_=-=-so---------~+~---------=~,---_-+)-__ -c'-;;o.-;;'"--~-~·~-·~1:---~---·~--+----t-----4 
~2:::8:::D4-cF=:O:::E:::E:----c-~-~f-:2-;;5_;_i ---';;---+----- 4 

____ _, __ ----o
1
:::
8

-o-

8;;-_-+] ~~--c';:-,O;::;O;--~'------;<:------:---+--· 
2eD4F9EE ~ 1 45 s 1!- 5 27.06 s.s9 s 
I-:-;;E::;-8"""o"A-;;-;:----- '··-1 ---:----::-.6;;-----i------;5;;---- 3 • 4 

~Ea:aA:: 2 1 ;6 5 ----::,---------:2":
4

".~":----+l-------:;-:_5,---+------,:,------;--~~---~- -----··-----
i;E8-i0Ae5- _;_---;:-3----i----:5:::3---+------;,,------'--------:,:-------i---,:2·0.99:-----+-----,.:-,_3::8:---'----·-·-----;--·------,---+---------l 

1-FX84-oA·e·s ----------'-----,,----,1::-, ,-------'---c-, -----T -:,-::-_::cso:---'------,o-_:c,---~------:,----+,---+--------l 

::::-:-,.,-,-__ ~---------------~.;.-----,-,---'- :~-~-- -----;----------- -· ~ ::. .... -----~:-::-: ------·- .. --~~--- ---~------: ---- -+----+---
~--;:,;o; •• ;-;1;;;96;-;;9-;-< -------+-,,,----;..--o,oc, ---!-------,,,------- - ~-------;3:---;_----:-,;;-,_c,~, 10.29 ; J 

_ __j_-;;---'----;-;;--i--·-,,---t-----,--_:_--;:;-;:;;-----t---;;o;:;---+--------------+------l 
6F91S6514 3 10 S 4 17.9::1 51.:32 4 

6F9151Q-"--------,---,,-----:-_-__ 2-_~_1_j~ -------~-~-~-;;5:c---_-_-_-_-'c+----=-----,-,- ------1"o".s,---~------ 9, 1 ;:6 ---i----c,;------,:-----t-----
QF'ai959"1 5 ··: Q1 s ~ 13.55 t ·-· · 9.~9 s 

'===--------'--;- -) ,,-~-----;:-----'-- -,----:::-;;-:o----+- ----~=-----'------------;;----+---:-f--------1 

:~:::::: ·----:---2 i 65 : : :~~: •--1---:::-,:o-1::---r---:-::----i--r-----
201B7F74 3 I 13 5- --,--------,-2---f----1S.2~------r---,o-_2::c6:---r------:2:---t-----t-------l 

2D1S7F74 4 33 $ -4 _ i 19.37 9.26 

-2D-,-ai'F74---------,,,------:,:::,- 5 s 27.56 9.:37 s 
==------::----::-;---·r ----;:----+-------;-----i------:=-----1--------- ------------"-------,------+---+--

1A6:<!FOoc es i s 4 1a.s4 --.,'-::-':;'---+'---',---+f-' ----
~-i-:~-::~~--- -·. .:.--~---' ,_71·+-··---: --------~--~----___;__ ____ 1~~~~-----!-----::~:,---1:-1 ___ ' ->---+-----
-,-;;:mo;;c;·---- ----''---:,--,o;;,;-;;---,,-·-----ii---.,---'----·-:1-::6_--;5;;-7--+--,;;-_2;;;5c--·· __ :· __ =_-_~·'=.====~======~~======~4 
~ooc , " ! s -----;-----;,,------,----,--,1-;;-,_::c.,:------'---c,'"'_o"'•:-·- s 
~'"'""""~o"s"',----f-, -c,:-rl, --;8;-;;o-+:;- 5 • j1 

:i!1,57 9.63 : 4 

m11"5so---------r--c2,--:----:,,,-,--:---";,--~-----:-,--~·~~~~~2::,~-"~'~~~~~;~-~-·::--~":-----+---,,--~---+-----l 
ni11D02 3 82 5 3 '"-" •--~15;------t-----,,,----t---t-----

4 

nB11DS2 < 16 ;;-S -----,-------c3,-------·r-----2,-3.745,------'---~·-7 3 

77B"1"10Si 5 73 s 5 : ~B.:2g II 9.~1 5 

! 

I 

000-209-180-1 CETIS"' V1 ,8.0.4 Analyst:. ___ _ QA __ _ 



CETlS Analytical Report 

Neanthes 20-d $urviv~l ;;~nd Growth Sediment Test 

Analysis ID: 11-5336-0463 Endpoint: Mean Dry Bfomass-mg 

An:;;~lyzed: 27 Sop-10 14:44 Aniiilysis: Patametric-AII Pailwise 

Batch ID: 17-1252-9754 Test Type: Survival-Growth 

Start Oiiite: 25 Aug-10 17:00 Ptotocol: ASTM E1611·00 (2000) 

Ending Date: 22 Sep-10 17:00 Species: Neanthe::; arenaceodsntata 

Outation: 26d Oh Source: Cal Slate Univ. long Beach 

Siiimple Code SamplelD Sample Date ReeeiYe Date Samplo Ago 

522B6A79 13-7857-7017 23 Aug-10 :Z'I Aug-10 65h 

4EBE3F4E 13-1794-5166 18 Aug-10 10:30 19 Aug-10 10:00 7d 7n 

6241A6DB 16-4646-9723 18 Aug-10 09:10 19 Aug-10 10:00 7d Bh 

46A76891 11-8537-6401 18 Aug-10 08:15 19 Aug-1 o 10:00 7d 9n 

13E96MO 03-3406-4288 18 Aug-10 11:56 19 Aug-10 10:00 7d 5h 

7E133628 21-1518-S264 18Aug-10 12:23 19Aug-10 10:00 7d 5h 

1739F99E 03-8967-54:2:2 18 Au9-10 14:37 19 Aug-10 10:00 7d 2n 
3AE7FA68 09-8828-1448 18 Aug-10 16:00 19 Aug-10 10:00 7d 1h 

34811EA3 08-8402-2947 12 Aug-10 13:25 13 Aug-10 16;02 13d 4h 

4DC7E5DB 13-0494-6139 12 Aug-10 14:16 13 Aug-10 16:02 13d 3n 

2740ACD8 06-5854-9976 13 Aug-10 10:23 13 Au9-10 16:02 12d 7h 

2BD<F9EE 06-8504-6254 13 Aug-10 10:51 13 Aug-10 16:02 12d 6h 

1 E840A85 05-1196-9925 12 Aug-10 11:29 13 Aug-10 16:02 13d 6h 

8F919694 18·7181-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

2D1B7F74 07-5677-6620 13Aug-10 11:25 13Aug-10 16:02 12d 6h 

1A62FOOC 04-4269-1596 13Aug-1009:52 13Aug-10 16:02 12d 7h 

77811052 20-0809-6082 13 Aug-10 08:53 13 Aug-10 16:02 1:2d 8h 

Report Dato: 

'fe:st Code· 

CE'tl$ Ve~ion; 

Official Results: 

Analyst: 

:28 Sep-10 17:32 (p 1 of 34) 

Gulfco-BERA 111-2127-8130 

PBS&J-Houston lab 

CET1Sv1.6.0 

Yes 

Oiluent: Laboratory Seawc:~ter 

Brine: HW-Marinemix 

Age: 

Client Name Project 

URS Corp 100016648 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

522B6A79 Control Sediment Gulfco Marine • BERA York River, VA 

4E8E3F4E Test Sediment Gulfco Marine- BERA EIWSED-01 

6241A6D8 Test S~dlment Gulfco Marine- SERA EIWSED-02 

46A76891 Test Sediment Gutrco Marine - SERA EIWSED-03 

13E96AAO Test Sediment Gulfco Marine • BERA EIWSED-04 

7E133628 Test Sediment Gulfco M~;~rine - BERA EIWSED-05 

1739F99E Test Sediment Gulfco Mafine - SERA EIWSED-06 

3AE7FA68 Test Sediment Gulfco Marine - BERA EIWSED-07 

34811EA3 Test Sediment Gulfco Marine - BERA EWSED-01 

4DC7E5DB Test Sediment Gulfco Marine· BERA EWSED-02 

2740ACD8 Test Sediment Gulf~;o Marine- SERA EWSE0-03 

2804F9EE T!:!:st Sediment Gulfco Marine -SERA EWSED-04 

1 E840A85 Test Sediment Gulfco Marine 7 BERA EWSED-05 

6F919694 Test Sediment Gurfco Marine- SERA ~WSE0-06 

201B7F74 Test Sediment Gulfco Marine- BERA EWSED-07 

1A62FOOC Test Sediment Gulfco Marine· BERA EWSED-08 

77B11D52 Test Sediment Gulfco M3rine- BERA EWSE0-09 

000-209-180-1 CETISTM v1.8.0.4 Analyst:. ___ _ QA: __ _ 



CETIS Analytical Report 

Neanthcs 28-cl Survival and Gtowth Sediment Tost 

An;;~lysis 10: 11·5336-04 63 Endpoint: Mean Dry Biomass-mg 

Analyzed: 27 Sop-10 14:44 Analysis: Par~rnetri~;-AII Pairwise 

Data Transform Zeta All Hyp MC Trials NOEL 

Untransforrned 0 Oo·O Not Run 

Student-Newman-Keuls Test 

Sample Code vs Sample Code Test Stat Critic-al DF MSD 

522B6A79 4EaE3F4E 0.9446 3.389 a 1.216 

6241A60B 2.538 4.14a a 1.4a9 
46A76a91 2.564 4.297 a 1.542 

13E96AAO 5.443 4.423 8 1.587 
7E133628 0.1298 2.823 B 1.013 
1739F99E 1.9a2 3.726 8 1.337 
3AE7FA68 2.143 3.964 8 1.423 
34811 EA3 2.7a5 2.823 8 1.013 
40C7E50B 4.981 3.964 8 1.423 
2740ACD8 5.765 4.423 6 1.5a7 
2aD4F9EE 4.29a 3.3a9 a 1.216 
1E840A85 5.085 4.148 8 1.489 
6F919694 6.386 4.532 a 1.626 
2D187F74 4.518 3.726 a 1.337 
1A62FOOC 6.93 4.627 a 1.66 
77811052 5.357 4.297 8 1.542 

4EaE3F4E B241A608 1.594 3.726 8 1.337 
46A76891 1.619 3.964 a 1.423 

13E98AAO 4.498 4.14a 8 1.469 
7E133628 0.8147 2.823 8 1.013 
1739F99E 1.038 2.623 6 1.013 
3AE7FA68 1.198 3.389 8 1.216 
34811 EA3 3.729 3.726 6 1.337 

4DC7E5D8 5.926 4.297 a 1.542 

2740ACDa 6.71 4.627 8 1.66 
2804F9EE 5.243 3.964 8 1.423 
1E840Aa5 6.03 4.423 8 1.587 

6F919694 7.333 4.711 a 1.691 

201B7F74 5.462 4.14a B 1.489 
1A62FOOC 7.a74 4.787 6 1.718 

77611052 6.302 4.532 8 1.626 

6241A609 46A76891 0.02563 2.623 8 1.013 

13E96AAO 2.905 3.3a9 a 1.216 

7E133628 2.409 3.964 8 1.423 
1739F99E 0.5562 3.3a9 8 1.216 

3AE7FA68 0.3957 2.823 8 1.013 
34811 EA3 5.323 4.297 B 1.542 

40C7E50B 7.52 4.627 a 1.66 

2740ACOB 8.303 4.856 6 1.743 
2804F9EE 6.837 4.423 a 1.5a7 

1E840A65 7.624 4.711 a 1.691 
6F919694 8.926 4.92 8 1.766 
201B7F74 7.056 4.532 8 1.626 

1A62FOOC 9.468 4,978 8 1.7a7 

77811D52 7.895 4.7a7 8 1.718 

46A76a91 13E96AAO 2.879 2.823 6 1.013 
7E13362a 2.434 4.14a 8 1.489 

1739F99E 0.581a 3.726 8 1.337 
3AE7FA6a 0.4213 3.389 6 1.216 

34811EA3 5.349 4.423 8 1.587 

40C7E508 7.546 4.711 8 1.691 
····-------------------------.. ·----~-~ .-· 

000-209-1 80-1 CETIS™ v1.8.0.4 

Report Date; 

T~st Code· 

28 Sop.10 17:32 (p 2 of 34) 

Guffco-BERI\ (11-2127-6130 

PBS&J-Houston L;;~b 

CETIS Version: CETFSv1.8.0 

Official Results: Yos 

LOEL TOEL TU PM$0 

32.6% 

P-Valuc Docision(a:S%) 

0.7829 Non-Signifieant Effect 

0.4759 Non-Significant Effect 
0.5442 Non-Significant Effect 

0.0062 Signific.;~nt Effect 
0.9272 Non~Significant Effect 

0.5028 Non-Signifl~;anl Effecl 

0.5565 Non-Significant Effect 
0.0531 Non-Significant Effee;t 

0.006a Signiricant Effect 
0.0030 Signifie;ant Effee;t 

0.0094 Significant Effect 
0.0078 Signfficant Effee;t 

0.0009 Significant Effect 
0.0112 Signifi!::ant Erfect 
0.0004 Signific~nt Effect 
0.005a Significant Effect 

0.6743 Non-Significant Effect 
0.7820 Non-Significant Effect 

0.0259 Signifi~;ant Effee;t 

0.5666 Non-Significant Effect 
0.4658 Non-Signifie;ant Effect 

0.6752 Non-Significant Effect 
0.0497 Significant Effect 

0.0016 Significant Effect 

0.0006 Significant Effect 

0.0039 Significant Effect 

0.0017 Signifi!::ant Effect 

0.0003 Significant Effect 

0.0034 Significant Effect 
0.0001 Significant Effect 

0.0011 Signific:;~nt Effec;t 

0.9a57 Non-Significant Effect 

0.1074 Non-Significant Effect 

0.4390 Non-Signifi~;:ant Effect 

0.9185 Non-Significant Effect 

0.7806 Non-Significant Effect 
0,0063 Si~nHicant Effect 

0.0002 Significant Effect 

0.0001 Signifi~;ant Effee;t 

0.0003 Significant Effect 

0.0002 Significant Effect 

0.0001 Significant Effect 
0.0003 Significant Effect 

0.0001 Significant Effect 

0.0001 Signific.ant Effect 

0.0458 Non-Significant Effect 
0.5229 Non-Significant Effect 
0.9764 Non-Slgnific:anl Effec;t 

0.9524 Non-Significant Effect 

0.0076 Signiricant Effect 
0.0002 Significant Effect 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 23rd $unli~Jal and Gtowth Sediment Tt:!Sl 

Analysis ID: 11-5336-0463 Endpoint: Mean Oty Sioma~s-mg 

An"'lyzcd: 27 Scp-10 14:44 AnalySis: Parametric-All Pairwise 

Stud&nt-Newman-Kculs Test 

Sample Code vs Sample Code Te5-t Stat Critical OF M$0 

2740ACOB 8.329 4.92 8 1.766 
2804F9EE 6.862 4.532 8 1.626 
1E840A85 7.649 4.7a7 8 1.716 
6F919694 8.952 4.978 8 1.787 
2D167F74 7.082 4.627 6 1.66 
1A62FOOC 9.494 5.031 8 1.806 
77611052 7.921 4.656 8 1.743 

13E96AAO 7E133628 5.313 4.297 8 1.542 

1739F99E 3.461 3.964 8 1.423 
3AE7FA68 3.3 3.726 8 1.337 

34611 EA3 8.228 4.532 8 1.626 
4DC7ESDB 10.42 4.767 6 1.716 
2740ACD6 11,21 4.978 8 1,787 

26D4F9EE 9.741 4.627 8 1.66 
1E640A65 10.53 4.856 6 1,743 

6F919694 11.63 5.031 6 1.806 
201 87F74 9.961 4.711 8 1.691 

1A62FOOC 12.37 5.082 8 1.824 

77811052 10.8 4.92 8 1.766 

7E133628 1739F99E 1.852 3.369 8 1.216 
3AE7FA68 2.013 3.726 8 1.337 

3481 1EA3 2.915 3.389 8 1.216 
4DC7E50B 5.111 4.148 8 1.489 

2740AC08 5.695 4.532 8 1,626 

2804F9EE 4.428 3.726 8 1.337 

1 E840A85 5.215 4.297 8 1.542 
6F919694 6.518 4.627 8 1.66 

201 B7F74 4.648 3.984 a 1.423 

1A62FOOC 7.06 4.711 8 1.691 

77811052 5.487 4.423 8 1.587 

1739F99E 3AE7FA6a 0.1605 2.823 8 1.013 

34B11EA3 4.767 3.964 8 1.423 
40C7E5DB 6.984 4.423 8 1.587 

2740ACD8 7.747 4.711 8 1.691 

2804F9EE 6.28 4.148 6 1.4a9 

1 E840A85 7.067 4.532 8 1.626 

6F919694 8.37 4.787 8 1.718 
201B7F74 6.5 4.297 8 1.542 

1A62FOOC 8.912 4.856 8 1.743 

77611052 7.339 4.627 a 1.66 

3AE7FA68 34B11EA3 4.927 4.148 8 1.489 

40C7E50B 7.124 4.532 8 1.626 

2740AC08 7.908 4.787 6 1.718 
28D4F9EE 6.441 4.297 8 1.542 

1E840A85 7.228 4.627 8 1.66 
6F919694 8.531 4.a56 8 1.743 

2D1B7F74 6.661 4.423 8 1.587 

1A62FOOC 9.072 4.92 8 1.766 

77811052 7.5 4,711 8 1.691 
34811 EA3 4DC7E50B 2.197 3.726 8 1.337 

2740ACOB 2.98 4.297 8 1.542 

2a04F9EE 1.514 2.a23 8 1.013 
1E840A85 2.3 3.964 8 1.423 

6F919694 3.603 4.423 8 1.567 
_ _. .... - ~-- ---

000-209-1 80·1 CETJSTM v1_8.0.4 

R.e-port Date; 

Test Code: 

28 Sep-10 17:32 (p 3 of 34) 

Gulfco-SERA 1 1 1·2127-8130 

PSS&J-Houston Lab 

CETIS Version: CETI$v1 .13.0 

Official Results~ Yes 

PNalue Deeision(a:5%) 

0.0001 Signific.snt Effect 
0.0004 Significant Effect 

0.0002 Significant Effec;t 
0.0001 Significant Effecl 

0.0003 Sign(fic;;;~nt Effec;t 
0.0001 Significant Effect 
0.0001 Significant Effeet 

0.0064 Significant Effect 
0.1155 Non-Significant Effect 
0.1006 Non-Significant Effecl 

0.0001 Significant Effect 
0.0001 Significant Effect 
0.0001 Signi1lcan! Etfect 

0.0002 Significant Effect 
0.0001 Significant Effec! 
0.0001 Significant Effect 
0.0002 Significant Effect 

0.0002 Signific~nt Effect 
0.0001 Significant Effect 

0.3947 Non-Significant Effect 
0.4895 Non-Significant Effect 

0.1058 Non-Signific~;~nt Effect 
0.0074 Significant Effect 
0.0028 Significant Effect 

0.0135 Significant Effect 

0.0079 Significant Effect 
0.0009 Significant Effect 
0,0136 Significant Effect 

0.0004 Significant Effect 

0.0056 Significant Effect 
0.9101 Non-Significant Effect 
O.Q106 Signiricant Effec:t 
0.0003 Significant Effect 

0.0002 Significant Effect 

0.0006 Significant Effect 
0.0003 Significant Effect 

0.0001 Significant Effect 

0.0005 Significant Effect 

0.0001 Significant Effect 
0.0002 Significant Effect 

0.0109 Significant Effect 

0.0002 Significant Effect 

0.0001 Significant Effect 
0.0005 Significant Effecl 

0.0003 Significant Effect 

0.0001 Significant Effect 
0.0004 Significant Effect 

0.0001 Significant Effect 

0.0002 Significant Effec1 
0.4120 Non-Significant Effect 

0.3603 Non-Significant Effect 

0.2aa. Non-Significant Effect 
0.4860 Non-Significant Effect 

0.1938 Non-Significant Effect 
---·· ~---~-----~ 

Analyst: __ _ OA: __ _ 



CETIS Analytical Report 

Noanthe:s 28-d Survival and Growth Sediment Test 

Analysis ID: 11-533a-o•a3 Endpoint: Me:;~n Ory Siornass-mg 

Analy~ed: 27 Sep-10 14:44 Analysis: Parametric-All Pairwise 

Studcnt-Newrn~n-Keuls Test 

$;;~mple Code V$ S.arnple Code Test St•l Critic;;~! OF MSO 

2D167F74 1.733 3.369 6 1.216 
1A62FOOC 4.145 4.532 6 1.626 
77811052 2.572 4, 1.ll6 a 1.4a9 

4DC7E506 2740AC08 0.7835 3.726 8 1.337 
2804F9EE 0.6a32 3.389 a 1.216 
1 E840A85 0.1037 2.823 8 1.013 
6F919694 1,407 3.964 a 1.423 
20167F74 0.4637 2.623 8 1.013 
1A62FOOC 1.94a 4.148 8 1.4a9 
77611052 0.3756 3.389 8 1.216 

2740ACD6 2804F9E:E 1.467 4.148 a 1.469 
1 E840Aao 0.6799 3.389 a 1.216 
6F919694 0.623 2.823 8 1.013 

20167F74 1.247 3.964 8 1.423 
1A62FOOC 1,165 3.389 8 1.216 
77611052 0.4079 2.823 8 1.013 

2804F9EE 1E::840A85 0.7869 3.726 8 1.337 

6F919694 2.09 4.297 8 1.542 
201 B7F74 0.2196 2.823 8 1.013 
1A62FOOC 2.631 4.423 8 1.587 
77811052 1.059 3.964 8 1.423 

1 E640A65 6F919694 1.303 3.726 8 1.337 
201B7F74 0.5673 3.389 8 1.216 
1A62FOOC 1.845 3.964 8 1.423 

77611052 0.272 2.823 8 1.013 
6F919694 201 87F74 1.a7 4.148 8 1.489 

1A62FOOC 0.5417 2.823 8 1.013 
77811052 1.031 3.389 8 1.216 

20187F74 1A62FOOC 2.412 4.297 6 1.542 
77811052 o.a393 3.726 a 1.337 

1A62FOOC 77811052 1.573 3.726 8 1.337 

ANOVA Table 

Source Sum Squares Mean Squiiire DF F Stat 

Between 158.3741 9.898382 16 15.37 
Error 43.79239 0.64400sa 8a 
Total 202.1665 10.54239 84 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett EqlJality of Variance 13.87 32 0.6081 

Variances Mod Levene Equality of Variance 0.7643 2.374 0.7160 
Distribution Shapito-Witk W Normality 0.9918 0.9601 0.8635 
Distribution Kolmogorov-Smimov D 0.05171 0.1123 0.8260 
Distribution D'Ago5tino Skewness 0.8258 2.576 0.4089 
Distribution D'Agostino Kur"to::ois 0.5222 2.576 0.6016 
Distribution D'Agostino-Pearson K2 Omnibus 0.9546 9.21 0.6205 
Disttibution Ancler5on~Darling A2 Normalily 0.1601 3.876 0.9627 

000-209-180-1 CETtSYM v1.8.0.4 

Repon Date: 
Test Co~e: 

2aSep-1017:32(p4ol 34) 

Gullco-BERA 111-2127-6130 

PBS&J-Houston L~b 

CETI$ VerSion: CETISv1.6.0 

Official Results: Yes 

P-Valuo Decision(a:5%) 

0.4425 Non-Significant Effect 

0.0994 Non-Signifrc;j;lnt Effect 

0.4608 Non-Significant Effect 

0.9452 Non-Significant Effec;t 

0.6796 Non-Significant Effec\ 

0.9419 Non-Significant Effec;t 

o.8o7o Non-Significant Effect 

0.7442 Non~Significant Effege;t 

0.7401 Non-Significant Effect 

0.9620 Non-Si~nificant Effe~;t 

0.9037 Non-Significant Effect 

0.6807 Non-Significant Effect 

0.6611 Non-Signifi~;:ant Efl'ect 

0.9027 Non~Significant Effect 

0.6899 Non-Significant Effect 

0.7740 Non-Significant Effect 

0.9446 Non-Signific~nt Effect 

0.7569 Non-Significant Effect 

0.8772 Non-Signifk:ant Effect 

o.o620 Non~Significant Effect 

0.9441 Non-Signiri.:;;anl Effect 

0.7936 Non~Significant Effect 

0.9153 Non~Significant Effect 

0.6a95 Non-Significant EHecl 

0.8482 Non-Significant Effect 

0.7717 Non-Significanl Effect 

0.7030 Non-Significant Eff@C\ 

0.7473 Non-Signific~;~nt Effect 

0.6149 Non-Significanl Effect 

0.933a Non-Significant Effect 

0.6835 Non-Significant EH!:!C\ 

PN~Iue Oecision(a:5%) 

<0.0001 Significant Effee;t 

Decision(a:1%) 

Equal Vartances 

Equal Variances 

Normal Distribution 

Normal Distribution 

Normal Distribution 

Notmal Distribution 

Normal Distribution 

Normal Distribution 

Analyst: ___ _ QA: ---



CETIS Analytical Report 

Ne;;~nthes 23-d Survival and Growth Sediment Test 

Analysis 10: 11·5338·0483 Endpoint: Mean Ory 6iom~ss-mg 

Analyzed: 27 Sep-10 14:44 Analysis: Parametric-All Paitwise 

M&an Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Nlin 

522B6A79 5 4,073 3.82< 4.323 3.289 

4E8E3F4E 5 4.412 4.151 4.672 3.668 

6241A6D8 5 4,984 4.495 5.472 3.416 

46A76891 5 4.993 4.855 5.131 4.59 

13E96AAO 5 6.026 5.672 6.38 4.472 

7E133628 5 4.119 3.78 4.458 3.018 

1739F99E 5 4.784 4.352 5.216 3.43 

3AE7FA68 5 4.842 4.421 5.262 3.474 

34811 EA3 5 3.073 2.895 3.251 2.446 

4DC7E508 5 2.285 1.981 2.588 1.402 

2740ACD8 5 2.004 1.786 2.221 1.552 

28D4F9EE 5 2.53 2.251 2.609 1.628 

1E640A65 5 2.248 1.956 2.539 1.19 
6F919894 5 1.76 1.534 2.026 0.852 

2D1B7F74 5 2.451 2.088 2.815 1.194 

1A62FOOC 5 1.586 1.426 1.745 0.912 

77811052 5 2.15 1.949 2.351 1.456 

000-209-180·1 CETIS'" v1 .8.0.4 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Mox Std ErT 
4,943 0.2943 

5.242 0.3062 

6.974 0.5741 

5.374 0.1622 

6.778 0.4167 

5.416 0.3986 

6.498 0.5075 

6.384 0.4941 

3.564 0.2096 

3.498 0.357 

2.94 0.2554 
3.494 0.328 

3.1 0.3427 

2.622 0.2896 

3.638 0.4273 

1.93 0.1877 

2.75 0.2363 

28 Sep-10 17:32 (p 5 of 34) 

Gulfco-BERA 111·2127-8130 

P6S&J-Houston lab 

CETISv1.8.0 

Yes 

Std Oev CV% 111/oEffect 

0.658 16.16% 0.0% 

0.6846 15.52% -8.32°/(1 

1.284 25.76% -22.37% 

0.3626 7.215% -22.59% 

0.9318 15.46% -47.96% 

0.8913 21.84% -1,14% 

1 '135 23.72% -17.47% 

1.105 22.82% -18.88% 

0.4687 15.25% 24.54% 

0.7982 34.94% 43.9%. 

0.571 28.5% 50.6% 

0.7334 28.99% :37.ser% 

0.7664 34.1% 44.81% 

0.6475 36,38% 58.29% 

0.9556 38.9.8% 39.81% 

0.4197 26.47% 61.07°/D 

0.5283 24.57'% 47.21% 

Analyst: __ _ QA: ---



CETIS Analytical Report 

N!:!~nthes 28-d Survival and Growth Sediment Test 

Analysis 10: 11·5336-0<83 Endpoint; Mean Dry 6iorna:s.s-mg 

An;;~ly~ed; 27 Sep-10 14:44 Analysis: Parametric-All Pairwise 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rop2 Rop 3 Rep 4 Rop 5 

52286A79 3.289 4.943 4.174 4.386 3.571 

4E8E3F4E 5.002 4,238 3.668 5.242 3.908 

6241A6D8 4.898 6.974 4.582 3.416 5.048 

46A76891 4.59 5.374 4.946 4.7 5.354 

13E96AAO 6.194 4.472 6.706 6.778 5.98 

7E133628 3.018 3.802 4.476 3.884 5,416 

1739F99E 5.03 4.742 4.22 3.43 6.498 

3AE7FA68 6.384 4.238 3.474 4.758 5.354 

34B11EA3 2.738 3.564 3.406 3.214 2.446 

4DC7E5DB 2.274 3:498 1.774 2.476 1.402 

2740ACD8 2.94 1.552 2.118 1.828 1.58 

2804F9EE 1.984 3.114 2.23 1,828 3.494 

1E840A85 3.1 2.808 2.322 1.818 1.19 

6F919694 2.622 1.636 1.722 2.068 0.852 

2D187F74 2.28 3.122 1.194 2.022 3.638 

1A62FOOC 1,9 0.912 1.93 1.464 1.722 

77811052 2.408 2.38 1.456 2.75 1.756 
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R.eport Oate: 

Test Code: 

CETIS Version: 

Official Results: 

28 Sep-10 17:32 (p 6 ol 34) 

Gullco·BERA [11·2127·8130 

PBS&J-Houston L~b 

Ci;TISv1,8.0 

Yes 
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CETIS Analytical Report 

Neanthes 28-d Sutvival and Growth Sediment le'St 

Analysis 10: 19-5621-4939 Endpoint: Survival Rate 

Analy~ed: 27 Sep-10 14:44 AnalySi'!;i: Pafamelric-AII Paii'WiS@ 

B.atc;h 10; 17"1252-9754 l'e!i>t l'yps: Survivai~Growth 

Start Date: 25 Aug-1 0 17:00 Protocol: ASTM E1611-00 (2000) 

Ending D~te: 22 Sep-10 17:00 Species: Neanthes arenaceod~Stnlata 

Duration: 2Bd Oh Sourco: C;;~l Sl.;~te Univ, Long Beach 

Samplt:! Code Sample ID Sample Date Receive Date Sample Age 

52266A79 13-7857-7017 23 Aug-10 24 Aug-10 6$h 

4E6E3F4E 13-1794-5166 16Aug-10 10:30 19Aug-10 10:00 7d 7h 

6241A8DB 1 B-4646-9723 18 Aug-10 09:10 19 Aug-10 10:00 7d 8h 

46A76691 11-8537-6401 16 Aug-10 06:15 19Aug-10 10:00 7d 9h 

13E96AAD 03-3406-4288 18 Aug-10 11:56 19 Au9-10 10o00 7d 5h 

7E133628 21-1518-8264 18 Aug-1 0 12:23 19 Aug-1 0 10:00 7d 5h 

1739F99E 03-8967-5422 16 Aug-10 14:37 19 Aug-10 10:00 7d 2h 

3AE7FA66 09-8828-1446 18Aug-10 16:00 19Aug-10 10:00 7d 1h 

34B11 EA3 08-8402-2947 12Aug-10 13:25 13Aug-10 16:02 13d 4h 

4DC7E5DB 13-0494-6139 12 Aug-10 14:16 13 Aug-10 16:02 13d 3h 

2740ACD6 06-565-1-9976 13 Aug-10 10o23 13 Au9-10 16:02 12d 7h 

28D4F9EE 06-8504'6254 13 Aug-10 10:51 13 Aug-10 16:02 12d 6h 

1E640A85 05-1196-9925 12Aug-10 11:29 13Aug-10 16:02 13d 6h 

6F919694 18-7161-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

20187F74 07-5677-6820 13Aug-10 11:25 13Aug-1D 16o02 12d 6h 

1A62FOOC 04-4269"1 596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77811052 20-0609~062 13 Aug-10 08:53 13 Aug-10 16:02 12d Bh 

Report Date: 

rest Code: 

CETIS VertiiOn: 

Official Results: 

Analyst: 

28 Sep-10 17:32 (p 7 of 34) 

Gulko-BER.A 111-2127-13130 

PBS&J-Houston Lab 

CET1Sv1.8.0 

Ye> 

Diluent: Laboratory Seawc:ate( 

Srine: HW-M.;~rinernix 

Age: 

Client N;;~me Project 

URS Corp 100016846 

S;;~mpte CodE!' Material Type Sample Soutc:e Station Location L~titude Longitude 

522B6A79 Control Sediment Gulfco Marine- SERA York; River, VA 

4EBE3F4E Test S!:!dirnent Gulfco Marine - BERA EIWSED-01 

6241A6DB Test Sediment Gulfco Marine ~ SERA EIWSED-02 

46A76691 Test Sedimenl Gulfe;o Marine - BERA EIWSED-03 

13E96AAO Test Sediment Gulfco Marine • BERA EIWSED-04 

7E133628 lesl Sediment Gulfeo Marine - BERA EIWSED-05 

1739F99E Test Sodiment Gulfco Marine· BERA EIWSED-06 

3AE7FA68 Tesl Sediment Gulfco Marine- SERA EIWSED-07 

34B11EA3 Test Sediment Gulfe;o Marine· BERA EWSED-01 

4DC7E5DB Test Sedimenl Gulfco Marine - BERA EWSED-<>2 

2740ACD8 Test Sediment Gulf~;o Matine - SERA EWSED-03 

2804F9EE T e$t Sediment Gulfco Marine - BERA EWSED-04 

1 E840A85 Test Sediment Gulfco Marine· BERA EWSED·05 

6F919694 Tes.t Sediment Gullco Marine - 8ERA ~WSED-06 

2D1B7F74 Te:st Sediment Gulfco Marine ~ BERA EWSED-07 

1A62FOOC Test Sediment Gulfco Marine- BERA EWSED-06 

77811 D52 Test Sediment Gulfco M(;lrine - SERA EWSW-09 

000-209-180-1 CETIS'" v1.6.0.4 Analyst __ _ QA: ---



CETIS Analytical Report 

Neanthos 28--d Survival and Growth Sediment Test 

Analysis JD; 19-5621-4939 Endpoint: SLJivival Rate 

Analy2:ed: 27 Sep-10 14:44 Analysis: Parametric-All Pairwise 

Data Tri!nsform Ze-ta Alt Hyp MC Trials NOEL 

Angular (Corre~;led) 0 0<>0 Not Run 

Student-Newman-Keuls Tost 

S(lmple Code "" Sample Code Te$t St.at Critic;;~ I OF MSO 
522B6A79 4E8E3F4E 1.166 4.297 8 0.3567 

6241A60B 2.805 4.711 8 0.391 
46A76891 1.166 4.297 8 0.3567 
13E96AAO 0.01861 3.389 8 0.2813 

7E133628 0.01861 3.389 8 0.2813 
1739F99E 0.01861 3.389 8 0.2813 

3AE7FA68 1 '166 4.297 8 0.3567 
34811EA3 0.5924 3.964 8 0,329 

4DC7E5DB 3.291 4.856 8 0.4031 
2740ACD6 2.232 4.532 6 0.3761 
28D~F9EE 2.314 4.627 8 0.364 

1 E840A65 3.912 5.031 8 0.4176 
6F919694 2.805 4.711 6 0.391 
201B7F74 3.664 4.978 6 0.4132 
1A62FOOC 4.397 5.062 8 0.4216 

77811052 3.379 4.92 8 0.4083 

4E8E3F4E 6241A6DB 1.639 3.964 8 0,329 

46A76691 0 8 
13E96AAO 1.148 3.964 8 0.329 

7E133628 1 '148 3.964 6 0.329 
1739F99E 1.146 3.964 8 0.329 

3AE7FA68 0 8 
3~811EA3 0.5738 3.389 8 0.2813 

4DC7E5DB 2.124 4.297 8 0.3567 
2740ACD8 1.065 3.369 8 0.2813 

2804F9EE 1 ,111-8 3.726 8 0.3092 
1E640A85 2.746 4.627 8 0.384 

6F919694 1.639 3.964 8 0.329 
2D1B7F74 2.698 4.532 8 0.3761 

1A62FOOC 3.231 4.711 8 0.391 
77811052 2.213 4.423 8 0.3671 

6241A60B 46A76891 1.639 3.964 8 0.329 

13E96AAO 2.787 4.532 8 0.3761 
7E133628 2.787 4.532 8 0.3761 

1739F99E 2.787 4.532 8 0.3761 
3AE7FA88 1.639 3.964 8 0.329 
34B11EA3 2.213 4.297 8 0.3567 

4DC7E5DB 0.4852 2.823 8 0.2343 

2740ACD6 0.5738 3.389 8 0.2813 

28D4F9EE 0.4916 2.823 8 0.2343 

1E840A85 1.106 3.964 6 0.329 
6F919694 0 8 
2D1B7F74 1.059 3.726 8 0.3092 

1A62FOOC 1.592 4.148 8 0.3443 
77811052 0.5738 3.389 8 0.2813 

46A76891 13E96AAO 1.148 3.964 8 0.329 
7E133626 1.148 3.964 a 0.329 
1739F99E 1.148 3.964 a 0.329 
3AE7FA68 0 8 

34B11EA3 0.5736 3.389 8 0.2813 
4DC7E5DB 2.124 4.297 8 0.3567 

... , ... ----------····-·· 

OOQ.-209-180-1 CETrs~ v1.8.0.4 

Report D~te; 

Test Code· 

28 Sep-10 17o32 (p 8 of 34) 

Gulfco-BERA 111·2127-8130 

P6S&J-I-fouston Lab 

CETIS Version: CETISv1 .8.0 

Officit:~l Results: Yes 

LOEL TOEL TU PMSO 
22.7% 

P-Value Oeclslon(a:5%) 

0.9816 Non-Significant Effect 

0.6605 Non-Significant Effect 
0.9816 Non-Significant Effect 
0.9999 Non-Significant Effect 

0.9999 Non-Significant Effect 

0.9999 Non-Significant EHect 
0.9816 Non-Significant Effect 
0.9935 Non-Signitic.e~nt Effect 
0.5065 Non-Significant Effect 
0.6132 Non-Signiricant Effect 
0.8257 NonrSignificant Effect 
0.3133 Non-Significant Effect 
0.6605 No_n~Significant Effect 
0.3087 Non-Significant E.ffeet 
0.1684 Non-Significant Effect 
0.4963 Non-Significant Effect 
0.7744 Non-Significant Effect 
;l-0.05 Non-Significant Effect 
0.9263 Non-Significant Effect 
0.9263 Non-Significant Effect 
0.9263 Non-Significant Effect 
~o.os Non~Significant Effect 

0.9134 Non-Signific.e~nl Effect 
0.7426 Non-Significant Effect 
0,7327 Non-Signiri~ant Effect 
0.8469 Non-Significant Effect 
0.6415 Non-Significant Effect 
0.7744 Non~Significant Effect 

0.6109 Non-Significant Effect 
0.4561 Non-Significant Effect 
0.7691 Non-Significant Effect 
0.7744 Non-Significant Effect 

0.5687 Non-Significant Effect 

0.5687 Non-Significant Effect 
0.5687 Non-Significant Effect 
0.7744 Non~Significant Effect 
0.7048 Non-Significant Effect 

0.7327 Non-significant Effect 
0.9134 Non-Significant Effect 

0.7294 Non-Significe~nt Effect 
0.9349 Non-Significant Effect 
:>0.05 Non-Significant Effect 
0.8769 Non-Significant Effec:t 
0.8692 Non-Significant Effect 

0.9134 Non-Significant Effect 

0.9263 Non~Significant Effect 
0.9263 Non-Significant Effect 

0.9263 Non-Significant Effect 
>0.05 Non-Significant Effect 
0.9134 Non-Significant Effec:t 
0.7426 Non-Significant Effect 

Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 2a...d Survival and Growth Sediment Test 

Analysis 10: 19-5621-4939 Endpoint: Sui"Viva.l Rate 

Report Date: 

Test cooe-

CE.TIS Version: 

28 Sep-10 17:32 (p 9 of 34) 

Gulfco-6ERA 111-2127-8130 

PBS&J-Houston Lab 

CETISv1.8.0 
Analyzed; 27 Sop-10 14:44 Analysis: Parametric-All Pairwise Official Results: Yes 

Stud~nt-Newman-Keuls Test 

Sample Code vs Sample Codo Test Stat Critical OF MSD P-Value Cecision(a:5%~) 

2740ACDB 1.065 3.389 8 0.2813 0.7327 Non-Significant Effeet 
2BD4F9EE 1.148 3.726 8 0.3092 0.8469 Non-Signi1ic.snt Effect 
1E840A85 2.746 4.627 8 0.384 0.6415 Non~Significant Efreet 

6F919694 1.639 3.964 8 0.329 0.7744 Non-Signific-ant Effect 
20187F74 2.698 4.532 8 0.3761 0.6109 Non-Significant Effect 
1M2FOOC 3.231 4.711 B 0.391 0.4581 Non-Signmcant Eflect 
77811052 2.213 4.423 8 0.3671 0.7691 Non-Significant Effect 

13E96AAO 7E13362B 0 8 ~o.os Non-Significant Effect 

1739F99E 0 8 >0.05 NonrSignificanL Effect 
3AE7FA68 1.148 3.964 8 0.329 0.9263 Non-Significant Effect 
34811 EA3 0.5738 3.3a9 8 O.Za13 0.9134 Non-Significant Effect 
40C7E50B 3.272 4.711 a 0.391 0.4370 Non-Significant Effe!:;t 

2740ACD8 2.213 4.297 8 0.3567 0.7048 Non-Significant Effect 
2804F9EE 2.295 4.423 8 0.3671 0.7350 Non-Significant Eff!:!C! 

1 E840A85 3.893 4.92 8 0.4083 0.2733 Non-Significant Effect 
6F919694 2.787 4.532 8 0.3761 0.5687 Non~Significant E:rf!:!~t 

201 B7F74 3.646 4.a56 8 0.4031 0.2856 Non-Significant Effect 
1A62FOOC 4.378 4.978 8 0.4132 0.1456 Non-Significant Effect 

77811052 3.361 4.7a7 8 0.3973 0.435a Non-Si!;Jnific:;~nt Effect 
7E133628 1739F99E 0 8 >0.05 Non-Significant Effect 

3AE7FA68 1.148 3.964 8 0.329 0.9263 Non-Significant Effect 

34B11EA3 0.573a 3.389 8 0.2813 0.9134 Non-Significant Effecl 

40C7E508 3.272 4.711 a 0.391 0.4370 Non-Signiflcant EH!:!Ct 

2740AC08 2.213 4.297 B 0.3567 0.7048 Non-Signifil:;ant Effect 

2804F9EE 2.295 4.423 8 0.3671 0.7350 Non-Significant Effect 

1E840A85 3.893 4.92 8 0.4083 0.2733 Non-Significant Effect 

6F919694 2.7a7 4.532 a 0.3761 0.5687 Non-Significant Effecl 

201 B7F74 3.846 4.856 a 0.4031 0.2656 Non-Significant Effect 

1A82FOOC 4.37a 4.978 8 0.4132 0.1456 Non-Significant Effect 

77811052 3.381 4.7a7 8 0.3973 0.4358 Non-Significant Effect 

1739F99E 3AE7FA68 1.148 3.964 a 0.329 0.9263 Non-Signific:;~nt Effect 
34811EA3 0.5738 3.389 8 0.2a13 0.9134 Non-Significant Effect 
4DC7E508 3.272 4.711 8 0.391 0.4370 Non-Significant Effect 
2740ACOa 2.213 4.297 8 0.3567 0.7046 Non-Significant Effec~ 

2a04F9EE 2.295 4.423 8 0.3871 0.7350 Non-Significant Effect 
1E640AB5 3.893 4.92 8 0.40a3 0.2733 Non~Significant Effect 

6F919694 2.787 4.532 8 0.3761 0.5687 Non-Significanl Effect 

20187F74 3.846 4.856 a 0.4031 0.2656 Non-Significant Effect 
1A62FOOC 4.378 4,978 a 0.4132 0.1456 Non-Significant Effect 

77811052 3.361 4.787 a 0.3973 0.4358 Non-Significant Effect 
3AE7FA68 34B11EA3 0.5738 3.389 8 0.2a13 0.9134 Non&Signifieant Etrect 

40C7E50B 2.124 4.297 8 0.3587 0.7426 Non-Significant Effect 

2740ACOa 1.065 3.389 8 0.2813 0.7327 Non-Significant Effect 
28D4F9EE 1.148 3.726 8 0.3092 0.8489 Non&Significant E:ffect 

1E840A85 2.746 4.827 a 0.384 0.6415 Non-Significant Effect 

6F919694 1.639 3.964 8 0.329 0.7744 Non-Significant Effect 

20187F7< 2.698 4.532 B 0.3761 0.6109 Non-Signiflc.;~nt Effect 
1A62FOOC 3.231 4.711 8 0.391 0.4561 Non&Significant Effect 

77811052 2.213 4.423 8 0.3671 0.7691 Non-Significant Effect 
34B11EA3 40C7E508 2.698 4.532 B 0.3761 0.6109 Non-Signific;;~nt Effect 

2740ACOB 1.639 3.964 8 0.329 0.7744 Non-Significant Effect 
2804F9EE 1.721 4.148 e 0.3443 0.8271 Non~Significant Effe!::t 

1 E840A85 3.319 4.787 B 0.3973 0.4550 Non-Significanl Effect 
BF919694 2.213 4.297 a 0.3567 0.7048 Non-Significant Effect 

~------· --··-- --· ----···-----·- ........ -·-
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CETIS Analytical Report 

Ne~ntlles 25-d Survival and Growth Sediment lest 

Analysis ID: 19-5621-4939 Endpoint: Survival Rate 

Analyzed; 27 S~p-10 14:44 Analysi:s;: P<:lramelric·AII Pairwise 

Stuelent-Newman-Keuls Test 

Sample Code V5 S~mple Code Test Stat Critic::;a,l DF M$0 

2D1B7F74 3.272 4.711 a 0.391 
1A62FOOC 3.805 4.856 8 0.4031 

77611052 2.787 4.627 8 0.384 

4DC7E5DB 2740ACD8 1.059 3.964 6 0.329 

26D4F9EE 0.9767 3.726 8 0.3092 
1E840A85 0.6213 3.726 6 0.3092 
6F919694 0.4852 2.623 8 0.2343 
2D1B7F74 0.5738 3.369 8 0.2613 

1A62FOOC 1.106 3.964 8 0.329 
77B11D52 0.08861 2.823 a 0.2343 

2740ACDa 26D4F9EE 0.06223 2.a23 a 0.2343 
1EB40A85 1.68 4.423 6 0.3671 
6F919694 0.5738 3.389 8 0.2813 

2D1B7F74 1.633 4.297 8 0.3567 

1A62FOOC 2.16~ 4.532 8 0.3761 

77B11D52 1.146 4.148 8 0.3443 
26D4F9EE 1 E840Aa5 1.598 4.297 8 0.3567 

6F919694 0.4916 2.623 8 0.2343 
2D187F74 1.551 4.14a 6 0.3443 

1A62FOOC 2.063 4.423 8 0.3671 

77B11D52 1.065 3.964 6 0.329 

1E640A85 6F919694 1.106 3.964 a 0.329 
2D1B7F74 0.0475 2.623 6 0.2343 

1A62FOOC 0.4852 2.623 a 0.2343 

77811052 0.5327 3.369 a 0.2813 
6F919694 2D1B7F74 1.0~9 3.726 8 0.3092 

1AB2FOOC 1.592 4.148 8 0.3443 
77611 D52 0.5738 3.389 8 0.2a13 

2D187F74 1A62FOOC 0.5327 3.3a9 6 0.2613 

77B11D~2 0.4852 2.823 8 0.2343 

1A62FOOC 77B11D52 1.018 3.726 6 0.3092 

ANOVA Table 

Sourco Sum Squares Mean Square DF F Stat 

Between 1.298512 0.08115702 16 2.356 

Error 2.342463 0.03444798 68 

Total 3.64097~ 0.115605 B4 

Oi$trlbutional Tests 

Attribute Test Test Stat Critical P-Value 

Varianc:es Mod l.evene Equ:;~lity of Variance 1.856 2.374 0.04a6 

Oistribulion Shapiro-Wilk W Normality 0.9792 0.9601 0.1851 

Distribution Kolmogorov~Smirnov D 0.1308 0.1123 0.0011 
Oi:!i>tributlon O'Ago:stlno Sk~wness 1.199 2.576 0.2306 

Distribution D'Agostino Kurtosis 0.8957 2.576 0.3i04 

Distribution D'Agostino-Pearson K2 Omnibus 2.24 9.21 0.3263 
Distribu(ion Anderson-Darling A2 Normality 0.7556 3.67a 0.0490 

000-209-1 B0-1 CETISn·• v1.8.0.4 

Report Date: 

Tost Code· 

'8 Sop-10 17,32 (p 10 of 34) 

Gulfco-BERA 111·2127·8130 

PSS&J-Houston Lab 

CETIS Version: CETISv1.6.0 

Official Re:sults: Yes 

P-V;;~Iue Oecision(a:5'%) 

0.4370 Non-Signiricant Effect 
0.2607 Non-Significant Effect 

0.8220 Non-Significant Effect 
0.9441 Non-Significant Effect 
0.9004 Non-Significant EHec1 
0.9715 Non-Significant Effec\ 
0.7327 Non-Significant Effect 
0.9134 Non-Significant Effect 
0.9349 Non-Significant Effec:t 
0.9503 Non-Significant Effect 

0.9~39 Non-Significant Effect 
0.9327 Non-Significant Effecl 
0.9134 Non-Significant Effect 

0.90a4 Non-Significanl Effecl 
0.6389 Non-Signifi~;;ant Efl'e~;::l 

0.9645 Non-Significant Effect 
0.9166 Non-Signlficanl Eff~ct 
0.7294 Non-Signific"nt Effect 
0.6612 Non-Significant Effect 
0.8188 Non-Significant Effect 
0.9429 Non-Significant Effecl 
0,9349 Non-Significant Effect 
0.9734 Non-Significant Effect 
0.7327 Non-Signlficanl Effect 

0.9249 Non-Significant Effect 
0.8769 Non-Significant Eff~ct 

0.6692 Non-Significant Effect 
0.9134 Non~Significant Effecl 

0.9249 Non-Significant Effect 
0.7327 Non-Significan( Efreet 

o.a890 Non-Significant Effect 

P.Value Oec:ision(a;5%) 

0.0076 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 
Non-normal Distribution 

Normal Distribution 
Normal Distribution 

Normal Distribution 
Normal Distribution 

Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Noanthes 28-d Survival and Growth Sediment Test 

Analysis 10: 19-5621-4939 Elldpoint; Survival R.ale 
Analyzed: 27 Sep-10 14:44 Analysis: Parametric-All Pairwise 

Surviv~l Rate Summaty 

Sample Code Count Mean 95% LCl 95% UCL Min 

52286A79 5 0.96 0.9392 0.9806 0.9 

4E8E3F4E 5 0.92 0.8783 0.9617 0.6 

6241A60B 5 0.8 0.7239 0.8761 0.6 

46A76891 5 0.92 0.8763 0.9617 0.8 

13E96AA0 5 1 1 1 1 

7E133628 5 1 1 1 1 

1739F99E 5 1 1 1 1 

3AE7FA68 5 0.92 0.6783 0.9617 0.8 

34B11 EA3 5 0.96 0.926 0.994 0.8 

4DC7E5DB 5 0.76 0.6608 0.8592 0.4 

2740ACD8 5 0.84 0.7567 0.9233 0.6 

28D4F9EE 5 0.64 0.806 0.874 0.8 

1E8•0AS5 5 0.72 0.652 0.788 M 
6F919694 5 0.8 0.7239 0.8761 0.6 

20167F7-4 5 0.72 0.6333 0.6067 0.4 

1A62FOOC 5 0.68 0.5646 0.7954 0.2 

77811052 5 0.76 0.6964 0.8236 0.6 

Angular" (Corrected) Transrormed Summary 

Sample Code Count Me~n 95% LCL 95% UCL Min 

522B6A79 5 1.347 1.313 1.381 1.249 

4E8E3F4E 5 1.25 1.2 1.3 1,107 

6241A6D8 5 1.114 1.027 1.201 0.8861 

46A76891 5 1.25 1.2 1.3 1' 107 
13E96AAO 5 1.345 1.345 1.345 1.345 

7E133628 5 1.345 1,345 1.345 1.345 

1739F99E 5 1.345 1.345 1.345 1.345 

3AE7FA68 5 1,25 1,2 1.3 1.107 

34B11EA3 5 1.298 1.257 1.338 1.107 

4DC7E5DB 5 1.074 0.9636 1.184 0.6847 

2740ACDS 5 1.162 1.068 1.257 O.S661 

28D4F9EE 5 1.155 1.114 1.195 1.107 

1E840A65 5 1.022 0.9444 1 '1 0.8861 

6F919694 5 1.114 1.027 1.201 0.8861 

201B7F74 5 1.026 0.9308 1.121 0.6847 

1A62FOOC 5 0.9619 0.6555 1.106 0.4636 

77811052 5 1.066 0.9936 1.139 0.8861 

000-209-1 B0-1 CETIS'" V1 .8.0.4 

Report Date: 

Test Code: 

CETIS Version: 

Official Results: 

Mo< Std E,-
1 0.02449 

1 0.04899 

1 0.08944 

1 0.04899 

1 0 

1 0 

1 0 

1 0.04899 

1 0.04 

1 0.1166 

1 0.09798 

1 0.04 

1 0.08 

1 0.08944 

1 0.102 

1 0.1356 

1 0.07483 

Max Std E,-

1.412 0.03992 

1.345 0.05S33 

1.345 0.1027 

1.345 0.05833 

1.345 0 

1.345 0 

1.345 0 

1.345 0.05833 

1.345 0.04763 

1.345 0.1294 

1.345 0.1125 

1.345 0.04763 

1.345 0.09143 

1.345 0.1027 

1.345 0.1121 

1.345 0.1485 

1.345 0.06546 

'B Sep-10 17;02 (p 11 of 34) 

Gulfco·BERA 111-2127-8130 

PBS.&J-Houston Lab 

CETISv1.8.0 

Yes 

Std Oev CV% %Effect 

0.05477 5.71% 0.0% 

0.1095 11.911)/c. 4.17°/o. 

0.2 25.0% 16.67% 

0.1095 11.91°/(1 4.17% 

0 0.0% ·4.17% 
0 0.0% -4,17% 

0 O.OD/o -4.17% 

0.1095 11.91% 4.17% 

0.08944 9.32% 0.0% 

0.2608 34.31% 20.63% 

0.2191 26.013% 12.5% 

0.08944 10.65% 12.5% 

0.1789 24.65% 25.0% 

0.2 25.0% 16.67% 

0.228 31.67% 25.0% 

0.3033 44.61% 29,17%1 

0.1673 22.02% 20.83% 

Std Dev CV% %Effect 

0.08926 6.63% 0.0%1 

0.1304 10.43% 7.19% 

0.2296 20.61% 17.29% 

0.1304 10.43% 7.19% 

0 0.0% 0.11% 

0 0.0% 0.11% 

0 0.0% 0.11°/~;~ 

0.1304 10.43% 7.19% 

0.1065 8.21% 3.65% 

0.2895 26.96% 20.28% 

0.2515 21.65% 13.75% 

0.1065 9.22% 14.21)% 

0.2044 20.0% 24.11% 

0.2296 2D.61% 17.29% 

0.2508 24.42% 23.62% 

0.3321 33.82% 27.1% 

0.1911 17.92% 20.83% 

Analyst:___ QA: __ _ 



CETIS Analytical Report 

Neanthe:s. 28-d Survival and Growtfl Sediment iest 

Analysis 10: 1 S-5621 -'1939 Endpoint: Survival Rate 

Analyzed: 27 Sep-10 14;44 Analy:si~: Parametric~All Pairwise 

Survival Rate Oetail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 RepS 

522B6A79 1 0.9 1 0.9 1 

4E8E3F4E 1 1 0.8 o.8 1 

6241A6DB 0.8 0.6 1 0.6 1 

46A76891 0.8 0.8 1 1 1 

13E96MO 1 1 1 1 1 

7E133628 1 1 1 1 1 

1739F99E 1 1 1 1 1 

3AE7FA68 1 1 0.8 1 0.8 

34811EAJ 1 1 1 0.8 1 

4DC7ESDB 1 1 0.6 0.4 0.8 

2740ACOB 1 0,6 1 1 0.6 

2804F9EE 0.8 0.8 0.8 0.8 1 

1 E840AB5 0.6 0.6 1 0.8 0.6 

6F919694 1 0.6 0.8 0.6 1 

201B7F74 0.6 0.8 0.4 0.8 1 

1A62FOOC 0.8 0.2 0.6 0.8 1 

77811052 0.8 0.8 0.6 0.8 1 
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Report Date: 

Test Code· 

CETIS Version; 

Official Results: 

'8 Sep-10 17o32 (p 12 of 34) 

Gulfco-BERA )11·2127-8130 

PBS&.J-I-Iouston Lab 

CETISv1.8.0 

Yes 
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CETIS Analytical Report 

Ne.antheS 28-d Survivi;il iind Growth Sediment Test 

Analysis ID: 19·5422-7270 Endpoint: Mean DiV Weight-m~ 

Anii!lyzed; 27 Sep-10 14:44 Analysis: Nonparametric-Control vs Treatments 

6atch ID: 17-1252·9754 Tast Type: Survivai~Growth 

Start Date: 25 Aug-1 0 17:00 Protocol; ASTM E1611-00 (2000) 

Ending Date: 22 Sep-1 0 17;00 Species: Neanthes arenaceodentata 

Duration: 28d Oh Source: Cal State Univ. Long Sea!::h 

Sample Code Sample 10 Sample Date Receive Date Sample Age 

522B6A79 13·7857-7017 23 Aug-10 24 Aug-10 65h 

4E8E3F4E 13-1794-5168 18 Au9-10 10:30 19 Au9-10 10:00 7d 7h 

5241A60B 16-4846-9723 18 Aug-10 09:10 19 Aug-10 10:00 7d 8h 

46A76891 11-8537-6401 18 Aug-10 08:15 19 Aug-10 10:00 7d 9h 

13E96AAO 03-3406-4288 18 Aug-10 11:56 19 Aug-10 10:00 7d 5h 

7E133628 21-1518-8264 18 Aug-10 12:23 19 Aug-10 10:00 7d 5h 

1739F99E 03-8967·5422 18Aug-10 14:37 19 Aug-10 10:00 7d 2h 

3AE7FA6B 09-8828-1448 18 Au9-10 18:00 19 Au9-10 10:00 7d 1h 

34B11EA3 08·8402·2947 12 Aug-10 13:25 13 Aug-10 16:02 13d 4h 

40C7E50B 13-0494-6139 12 Aug-10 14:1!:! 13 Aug-10 16:0.2 13d 3h 

2740AC08 06·5854·9976 13 Aug-10 10:23 13 Aug-10 16:02 12d 7h 

2804F9EE 08-8504-6254 13 Au9-10 10:51 13 Au9-10 16:02 12d 6h 

1 E640A65 05·1196-9925 12Aug-10 11:29 13Aug-10 16:02 13d 6h 

6F919694 18-7181-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d Sh 

201 B7F74 07-5677 ·6620 13Aug-1011:2513Aug-1016:0212d 6h 

1A62FOOC 04-4289-1596 13 Au9-10 09:52 13 Aug-10 18:02 12d 7h 

77611052 20-0609-6082 13 Aug-1 0 08:53 13 Aug-1 0 16:02 12d 8h 

Report Date: 

Test Code· 

CETIS Version: 

Official R.e:sults: 

Aniillyst: 

:a Sep-10 17:32 (p 13 of 34) 

Gulfco-BERA 111-2127-8130 

PBS&J-Houston lab 

CETISv1.8.0 

Yes 

Diluent: Laboratory Seawatef 

6rine; HW-Matinemix 

Age: 

Client Name Project 
URS Cotp 100016848 

Sample Code Material Type Sample Source Station Locat1on Latitude Longitude 

522B6A79 Control Sedimont Gulfco Marine- SERA York River, VA 

4EBE3F4E Test Sediment Gulfco Marine 7 BERA EIWSE0·01 

6241A60B Test Sediment Gu]{!:;O Matine - 8E.R.A EIWSE0·02 

46A76891 Test Sediment Gulfco Marine· BERA EIWSE0-03 

13E96AAO Test Sediment Gutfe;o Matin~ - BER.A EIWSED-04 

7E133628 Test Sediment Gulfco Marine • BERA EIWSE0"05 

1739F99E Test Sediment Gulfco Marine- SERA EIWSE0-06 

3AE7FA68 Test Sediment Gulfe;o Marine- SERA EIWSE0-07 

34611EA3 Test Sediment Gulfco Marine • BERA EWSE0-01 

40C7ESOB Test Sediment Gulf~;:o M;;~rine - SERA EWSE0·02 

2740AC08 Test Sediment Gulfco Marine - BERA EWSE0-03 

2604F9EE Test Sediment Gulfco Marine- SERA EWSED-04 

1 E840A85 Test Sedimenl Gulfeo Marine - BERA I::WSE0-05 

6F919694 Test Sediment Gulfco Marine • BERA EWSE0-06 

201B7F74 Tt:!sl Sediment Gulfoo Marine- BER.A EWSE0-07 

1A62FOOC Tesl Sedimenl Gulfco Marine • SERA EWSE0-08 

77811 D52 Test Sedimenl Gulfco Marine • BERA EWSE0-09 

000-209-180·1 CETIST"' v1 .8.0.4 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Ne.anthes 28-d Survival and Growth Sediment Test 

Analysis ID: 19·5422·7270 Endpoint: Mean Dl"y WeiQht-mg 

Analyzed: 27 Sep-10 14:44 An~ly$i$~ Nonparametric-Control vs 'fre~\menls 

O;;~ta Transform Zeta All Hyp MC Trials NOEL 

Unlransformed 0 C>T NolR.un 

Steel Many-One Rank Test 

Sample Code V5 Sample Code Test St;;~t Cl'itical OF Ties 

522B6A79 4E8E3F4E 32 15 8 0 
6241A6DB 37 15 8 0 
46A76891 36 15 6 0 
13E96AAO 38 15 6 0 
7E133628 26 1/5 8 0 

1739F99E 31 15 6 0 
3AE7FA68 34 15 8 0 

34B11EA3 19 15 8 0 
4DC7E5DB 21 15 8 0 

2740ACD8 15 15 8 0 
28D4F9EE 18 15 6 0 

1E640A65 22 15 B 0 
6FS19694 16 1/5 8 0 

20187F74 21 15 8 0 
1A62FOOC 16 15 8 0 

77911 D52 16 15 8 0 

ANDY A Table 

Source Sum Squ:a.-es Mean Square DF F Stat 

Between 135.3953 6.462206 16 5.728 
Error 100.4606 1.477361 68 
Total 235.6559 9.939568 64 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett ECJuality of Variance 2/5.81 32 0.0568 

Variances Mod Levene Equality of Vatianee 0.6665 2.374 0.7916 
Distribution Shapiro-Wilk W Normality 0.9209 0.9601 <0.0001 

Distribulion Kolmogorov-Smirnov D 0.08962 0.1123 0.0870 
Oisltibullon D'Agostino $k;ewne.ss 4.397 2.576 <0.0001 

Distribution D'Ago!:itlno Kurtosis 3.761 2.576 0.0002 

Distribution D'Agostino-Pearson K2 Omnibus 33.46 9.21 <0.0001 

Oislfibulion Anderson-Darling A2 Normality 1.069 3.676 0.0076 

000·209·180·1 CETIS'" V1.B.0.4 

Report Date; 

Test CocJe-

'8 Sep·10 17:32 (p 14 of 34) 

Gulfco·9ERA 111·2127·8130 

PBS&J-Houston l.ab 

CETIS Version: CETI$v1.8.0 

Official Re!i>ults: Yes 

LOEL TDEL TU PMSD 
47.5% 

P-Value Oecision(a;5%) 

0.9972 Non-Significanl Effect 

1.0000 Non-Signil'i~;:ant Effect 

0.9999 Non-Significant Effect 

1.0000 Non-Significant Effecl 

0.6764 Non-Significant Effec1 

0.9936 Non-Significant Effect 

0.9995 Non-Significant Effect 

0.2543 Non-Significant Effect 

0.4427 Non-Significant Effect 

0.0467 SIQnHieant Effect 

0.1795 Non-Significant Efre!::t 

0.15462 Non-Significant Effect 

0.0769 Non~Significant Effect 
0.4427 Non-Significam Effect 
0.179/5 Non-Signln!::ant Effect 

0.1795 Non-Significant Effect 

P-Value Declslon(a:5%) 

<0.0001 Significant Effe-ct 

Decision(cd%.) 

Equal Variances 
Equal Varlane;es 

Non-normal Distribution 
Normal Distribution 
Non-normal Distribution 
Nonrnormal Distribution 
Non-normal Distribution 
Non-normal Distribution 

Analyst __ _ QA: ---



CETIS Analytical Report 

Neanthes 28-d Survival and Growth Sediment rest 

An~lysis 10: 19-5422-7270 Endpoint: Mean Dry Weight-mg 

Analyzed: 27 Sep-10 14:44 Analy~is; Nonp.ar~unetric-Control vs Treatments 

Mean Dry Weight-m9 Summary 

Sample Code Count Me.an 95% LCL. 95% UCL Min 

522B6A79 5 4.26 3.933 4.626 3 269 

4E8E3F4E 5 4.857 4.465 5.249 3.908 

6241A6DB 5 6.614 5.525 7.702 4.582 

46A76891 5 5.491 5.19 5.792 4.7 

13E96AAO 5 6.026 5.672 6.38 4.472 

7E133628 5 4.119 3,76 4,458 3.018 

1739F99E 5 4.784 4.352 5.216 3.43 

3AE7FA68 5 5.283 4.839 5.727 4.238 

34B11EA3 5 3.234 2.992 3.476 2.446 

4DC7E5DB 5 3.334 2.677 3.992 1.753 

2740ACDB 5 2.421 2.253 2.59 1.826 

2BD4F9EE 5 2.988 2.728 :).248 2.285 

1E840A85 5 3.285 2.71 3.86 1.983 

6F919694 5 2.36 1.994 2.726 0.852 

201 B7F74 5 3.371 3.146 3.595 2.526 

1A62FOOC 5 2.741 2.293 :), 188 1.722 

77811052 5 2.95 2.553 3.348 1.756 

000·209-180·1 CETJSTM \1'1.9.0.4 

Report Date: 

Test Code: 

CETIS Vo,..lon: 

Official Results: 

Max Std er.-
5.492 0.4073 

6.552 0.4612 

11.62 1.28 

6.717 0.354 

6.778 0.4167 

5.416 0.3966 

6.496 0.5075 

6.692 0.5221 

4.017 0.2847 

6.19 0.773 
2,94 0.1982 

3.893 0.3055 

5.167 0.6758 

3.447 0.4302 

3.902 0.2644 

4.56 0.5262 

4.583 0.4675 

:a Sep-10 17:32 (p 15 of 34) 

Gulfco-BERA 111-2127-6130 

PBS&J-HOll$tOil Lab 

CETISv1.6.0 

Yes 

Std Dev CV% ~;ll'Effect 

0.9107 21.28% 0.0% 

1.031 :21.23°/o -13.49°/" 

2.862 43.27% -5:4.53% 

0.7916 14.42% -28.3%1 
0.9316 15.4S~.Y~;~ -40.6% 

0.6913 21.64% 3.76% 

1.135 23.72% -11.78% 

1.167 22.1% -23.44% 

0.6367 19.69°/~;~ 24.44% 

1,726 51.84% 22.1% 

0.4431 18.3°/~;~ 43.43% 

0.6631 22.86% 30.19'% 

1.511 48.0% 23.25% 

0.9619 40.76% 44.86°/c 

0.5913 17.54% 21.25% 

1,177 42.93% 35.96% 

1.045 35.44% 31.07% 

Analyst: __ _ QA:. __ _ 



CETI$ Analytical Report Report Dato: 

T!:!st Code: 

:8 Sep-10 17:32 (p 16 of 34) 

Gurfc<>-B~RA )11-2127-8130 

Ncanthes 28-d Sur"Vival and Growth Sediment Test PBS&J~Houston Lab 

Analysis ID: 19-5422-7270 Endpoint: Me~n Ory Weighl-mg CETIS Vel"'$ion: C~TISv1.6.0 

Analyzed: 27 Sep-10 14:44 Analysis: Nonparametric·Conlrol vs Treatmenls Official Reslllts; Ye$ 

Mean Dry Weight-mg Oetall 

Sample Code Rep 1 Rop2 Rep 3 Rop4 Rop 5 

52286A79 3.289 5.492 4.174 4.873 3.571 

4E6E3F4E 5.002 4.238 4.585 6.552 3.908 

6241MDB 6.122 11.62 4.562 5.693 5.048 

46A76691 5.736 6.717 4.946 4.7 5.354 

13~96AAO 6.194 4.472 6.706 6.778 5.98 

7E133628 3.018 3.802 4.476 3.684 5.416 

1739F99E 5.03 4.742 4.22 3.43 6.498 

3AE7FA68 6.384 4.238 4.343 4.758 6.692 
34811 !;A3 2.736 3.564 3.406 4.017 2.446 

4DC7E5DB 2.274 3.498 2.957 6.19 1.753 

2740AC08 2.94 2.587 2.118 1.828 2.633 

28D4F9EE 2.48 3.893 2.768 2.265 3.494 

1E840A85 5.167 4.68 2.322 2.273 1.983 

6F919694 2.622 2.727 2.153 3.447 0.852 

20187F74 3.8 3.902 2.985 2.528 3.638 

1A62FOOC 2.375 4.56 3.217 1,63 1.722 

77811052 3.01 2.975 2.427 4.583 1.756 
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CETIS Analytical Report 

Neanthe-s 28-d Sui'Vival and Growth Sediment lest 

Analysis 10: 01-9587-8001 Endpoint: Mean Dry 6iomas.s-mg 

An4'11y:.:ed: 27 Sep-1 0 14;44 Anii!ly$i$: Paramelric·Control vs Treatments 

Batch 10; 17-1252-9754 Test Type; Swvivai-Growth 

Start Date: 25 Aug-10 17:00 Protocol: ASTM E1611-00 (2000) 

Ending D.ate: 22 Sep-1 0 17:00 Specie5; Neanthes arenaceodentala 

Duration: 26d Oh Source: C.sl Stale Univ. Long Beach 

Sample Code Sample ID Sample Date Receive Date Sample Age 

522B6A79 13-7857-7017 23 Aug-10 24 Aug-10 65h 

4EBE3F4E 13-1794-5166 18Aug-10 10:30 19 Aug-10 10:00 7d 7h 

6241A6DB 16-4846-9723 16 Aug-10 09:10 19 Aug-10 10:00 7d 6h 

46A76691 11-6537-8401 16Aug-10 06:15 19 Aug-10 10:00 7d 9h 

13E96AAO 03-3~06~266 16Aug-10 11:56 19Aug-10 10:00 7d 5h 

7E133628 21-1518-8264 18 Aug-10 12:23 19 Aug-10 10:00 7d 5h 

1739F99E 03-8967-5422 16 Aug-10 14:37 19 Aug-10 10:00 7d 2h 

3AE7FA68 09-8826-1448 18 Aug-10 16:00 19 Aug-10 10:00 7d 1h 

34B11EA3 08-8402-2947 12 Aug-10 13:25 13 Aug-10 16:02 13d 4h 

4DC7E5DB 13-0494-6139 12 Aug-10 14:16 13 Aug-10 16:02 13d 3h 

2740ACD6 06-5854-9976 13 Aug-10 10:23 13 Aug-10 16:02 12d 7h 

28D4F9EE 06-8504-6254 13Aug-10 10:51 13Aug·10 16:02 12d 6h 

1E840A85 05-1196-9925 12Aug-1011:2913Aug-1016:0213d 6h 

6F919694 18-7181-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d Sh 

2D1 B7F74 07-5677-6620 13Aug-10 11:25 13Aug-10 16:02 12d 6h 

1A62FOOC 04-4269-1596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77611052 20-0809-6082 13 Au9-10 08:53 13 Aug-10 16:02 12d 6h 

Report Dato: 

rest Code· 

CEll$ V!:!tsion: 

Official Results: 

Analyst: 

:B Sop-10 17:32 (p 17 of 34) 

Gulfco-BERA 111-2127-8130 

PBS&J-Houston Lab 

CET1Sv1 .S.O 

Yes 

Dlluenl: Laboralory Seaws1er 

Brine: HW-Matinemix 

Age: 

Client Name Project 

URS Corp 100016646 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

522B6A79 Control Sediment Gulfco Marine - SERA York River. VA 

4E8E3F4E Test Sedimenl Gulfc;o Marlne -SERA EIWSED-01 

6241A6DB Test Sediment Gulfco Marine • BERA EIWSED-02 

46A76891 Test Sediment Gulfco Madne - BERA EIWSED-03 

13E96AAO Test Sediment Gulfco Marine • SERA EIWSED-04 

7E133626 T~st Sediment Gulfco Marine- BERA EIWSED-05 

1739F99E Test Sediment Gulfco Marine • BERA EIWSED-06 

3AE7FA68 Test Sediment Gulfco Marine - BERA EIWSED-07 

34611 EA3 Test Sediment GuUeo Marine • BERA EWSED-01 

4DC7ESDB Test Sediment Gulfco Marine • BERA EWSED-02 

2740ACD6 Test Sediment Gulfco Marine- SERA EWSED-03 

28D4F9EE Test Sediment Gulfeo Marine - BERA EWSED-04 

1 EB40A85 Test Sediment Gulfco Marine • BERA EWSED-05 

6F919694 Test Sediment Gulfco Marine - BERA EWSED-06 

2D167F74 Test Sediment Gulfe;o Marine· BERA EWSED-07 

1A62FOOC Test Sediment Gulfco Marine- SERA IOWSED-06 

77611D52 Test Sediment Gulfco Marine - SERA EWSED-09 

000-209·1 60-1 CETISTu v1.6.0.4 Analysl: __ _ DA: __ _ 



CETIS Analytical Report 

Neanthes 26-d Survival and Growth Sediment Test 

Analysis 10; 01-9587-8001 Endpoint; Mc!lan Dry Biomass-mg 

Analyzed: 27 Sep-1 0 14 ;44 Analysis: Parametric-Control vs Treatments 

Oat;;~ T.-i;insform Zeta Alt Hyp MC Trials NOEL 

Unlransforrned 0 C>T NotR.un 

Dunnett's Multiple Comparison Test 

Siimple Code V$ Sample Code lest Stat Critical OF MSD 

522B6A79 4EBE3F4E -0.6679 2.643 a 1.34:2 
6241A6DB -1.795 2.643 8 1.342 
46A76891 -1.813 2.643 8 1.342 

13E96AAO ·3.849 2.643 8 1.342 
7E133628 -0.09181 2.843 8 1.342 

1739F99E ·1.402 2.643 8 1.342 
3AE7FA68 -1.515 2.643 8 1.342 

34B11EA3 1.969 2.643 8 1.34:2 
4DC7E5DB 3.522 2.643 8 1.342 

2740ACD6 4,076 2.643 8 1.342 
28D4F9EE 3.039 2.843 6 1.342 

1E840A85 3.596 2.643 8 1,342 

6F919694 4.517 2.643 8 1.342 

201 B7F74 3.195 2.643 8 1.342 
1A62FOOC 4.9 2.643 8 1.342 

77811052 3.788 2.643 a 1,342 

ANOVA Toblo 

Source Sum Squares Mean Square OF F Stat 

Between 158.3741 9.898382 16 15.37 
Error 43.79239 0.8440058 68 

Total 202.1665 10.54239 84 

Distributional Tests 

Atttibute Test T&st Stat Crlllcal P-Value 

Variances Bartlen ECJuality of Variance 13.87 32 0.6081 

Variances Mod Levene Equality of Variance 0.7643 2.374 0.7160 
Distribution Shaplro-Wllk W Normality 0.9916 0.9601 0.8635 

Dili>tribution Kolmogorov-Smirnov D 0.05171 0.1123 0.8260 

Distribution D'Agostii'IO Skewness 0.8258 2.576 0.4089 
Oisttibi,Jtion D'Agostino Kunosis 0.5222 2.576 0.6016 

Distribution D'Agostino-F'earson K2 Ornraibus 0.9548 9.21 0.6<05 

Distribution Andetson-Darling A2 Normality 0.1851 3.878 0.9627 

000-209·160-1 CETIS"' v1.8.0.4 

Rcpon Date: 

Test Code; 

:8 Sep-10 17:32 (p 18 of 34) 

Gulfco-BERA 111-2127-6130 

PBS&J-Houston Lab 

CETI$ Ve~ion: CETISv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

32.9% 

P-Value Declslon(a:S0/.:>) 

0.9920 Non-Signifi~;ant Effec;t 

0.9999 Non-Significant Effect 
0.9999 Non-Signirieant Effe~;t 

1.0000 NonrSignificant Effect 
0.9536 Non-Significant Effett 

0.9995 Non-Significant Effect 
0.9997 Non-Significant Effect 
0.1919 Non-Significa11t Effect 
0.0048 Significant Effecl 

0.0008 Signific:ant Effect 
0.0188 Significant Effect 

0.0039 Significant Effect 
0.0002 SignHicant Effect 

0.0124 Signi~cant Effect 
<0.0001 Significant Effect 
0.0021 Signifi!:;ant Etrect 

PrValue Decision(cr;S%) 

<0.0001 Significant Effect 

Oeclslon(a:1%) 

Equal Variances 

Equal Variances 
Normal Distribution 

Normal Distribution 
Notmal Distribution 

Normal Dislribution 
Notmal DlsttibuUon 

Normal Distribution 

Analyst:. __ _ QA: __ _ 



CETIS Analytical Report 

Ne~nthes 2S-d Surviv:E~I and Growth Sediment Test 

Analysis 10: 01-9587-8001 End ,:Joint: Mean Dry Biomass-mg 

Analyzed: 21 Sep-10 14:44 Analysis: Flar;;~melri~;-Conlrol vs Treatments 

Mean Dry Biomass~mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

522B6A79 5 4.073 3.822 4.323 3.289 

4E8E3F4E 5 4.41.2 4.151 4.672 3.668 

6241A6DB 5 4.984 4.495 5.472 3.416 

46A76891 5 4.993 4.8/55 /5.131 4,59 

13E96AAO 5 6.026 5.672 6.38 4.472 

7E133628 5 4.119 3.78 4,4/58 3.018 

1739F99E 5 4.784 4.352 5.216 3.43 

3AE7FA66 5 4.842 4.4.21 5.262 3.474 

34811 EA3 5 3.073 2.895 3.251 2.446 

4DC7ESDB 5 2.285 1.961 2.588 1.402 

2740ACD8 5 2.004 1.786 2.221 1.552 

28D4F9EE 5 2.53 2.251 2.809 1.826 

1E840A85 5 2.248 1.956 2.539 1.19 

6F919694 5 1,78 1.534 2.026 0.6152 

201 B7F74 5 2.451 2.088 2.815 1.194 

1A62FOOC 5 1.586 1.426 1.745 0.912 

77611 D/52 5 2.15 1.949 2.351 1.4/56 

000-209-180-1 CETISr ... v1 .6.0.4 

Report Dilte; 

Test Codo: 

CETIS Version: 

Official Results~ 

Max Std Err 

4.943 0.2943 

15.242 0.3062 

6.974 0.5741 

0.374 0.1622 

6.778 0.4167 

5.416 0.3986 

6.498 0.5075 

6.364 0.4941 

3.564 0.2096 

3.496 0.357 

2.94 0.2554 

3.494 0.328 

3.1 0.3427 

2.622 0.2696 

3.638 0.4273 

1.93 0.1877 

2.75 0.2363 

'8 Sop-10 17;32 (p 19 of 34) 

Gulfco-BERA [11·2127-8130 

PSS&.J7 Houston Lab 

CET1Sv1.8.0 

Yes 

Std Dev CV"'/~;~ %Effect 

0.658 16.16°/!1 0.0% 

0.6846 15.52% -6.32% 

1.284 25.76% -22.37% 

0.3626 7.26% -22.59% 

0.9316 15.46% -47.96% 

0.8913 21.64(1/o -1.14'% 

1.135 23.72% -17.47% 

1.105 22.82% -18.88% 

0.4687 15,25% 24.54% 

0.7982 34.94% 43.9 .... /o 

0.571 28.5% 50.8% 

0.7334 26.99% 37.88% 

0.7664 34.1 11/(1 44.81% 

0.6475 36.38% 56 . .29%-

0.9556 38.96% 39.61% 

0.4197 26.47% 61.07% 

0.5283 24.57% 47.21% 

Analyst __ _ QA: __ _ 



CETIS Analytical Report Rt:!-port Oate: 

Test Code· 

:8 Sep-1 0 17:32 (p 20 of 34) 

Gulfoo-BERA [11-2127 81:)0 -

Neanthcs 28-d Survival and Growth Sedimont Test PBS&J-Houston lab 

Analysis 10: 01-9587-8001 Endpoint: Mean Dry Biomass~mg CETIS Version: CETISv1.8.0 

Analyzed: 27 SeP"10 14:44 Analysis: Parametric-Control vs Treatments Offld.al Results: Yes 

Mean Dry Blomass~mg Oetail 

Sample Code Rop 1 Rep~ Rep 3 Rep 4 Rep 5 

52286A79 3.289 4.943 4,174 4.386 3.571 

4E8E3F4E 5.002 4.238 3.668 5.242 3.908 

6241A6DB 4.898 6.974 4.582 3.416 5.048 

46A76891 4.59 5.374 4.946 4.7 5.354 

13E96AAO 6.194 4.472 6.706 6.778 5.98 

7E133628 3.018 3.802 4.476 3.884 5.416 

1739F99E 5.03 4.742 4.22 3.43 6.498 

3AE7FA68 6.384 4.238 3.474 4.758 5.354 

34811EA3 2.736 3.564 3.406 3.214 2.446 

4DC7E5DB 2.274 3.498 1.774 2.476 1.402 

2740ACD8 2,94 1.552 2.118 1.828 1.58 

28D4F9EE 1.984 3.114 2.23 1.828 3.494 

1E840A85 3.1 2.808 2.322 1.818 1,19 

6F919694 2.622 1.636 1.722 2.068 0.852 

2D1B7F74 2.26 3.122 1.194 2.022 3.638 

1A62FOOC 1.9 0.912 1.93 1.464 1.722 

77B11D52 2.408 2.38 1.456 2.75 1.756 
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000-209-180·1 CETIST~ v1.8.0.4 Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Neanthe~ 28-d Survival and Growth Sodimont Tost 

Analysis 10: 16-4888-6468 Endpoint; Sut'Vival R.ale 

Analyzed: 27 Sep-10 14:43 Analysis: Parametric~Control 'o'S Treatments 

B;;~tch 10: 17·1252·9754 Test Type: Survival-Growth 

Start Date: 25 Aug-10 17;00 Protocol: ASTM E1 611-00 (2000) 

Ending D:ate: 22 Sep·1 0 17:00 Species: Neanlhes arenaceodentata 

Duration: 28d Oh Source: Cal State Univ, Long Beach 

Sample Code Sample 10 Samplo Data Receive Date Sample Age 

S2266A79 13-7857-7017 23 Aug-10 24 Aug-10 65h 
4E8E3F4E 13-1794-5166 18 Aug-10 10:30 19 Aug-10 10:00 7d 7h 

6241AGIJ6 16-4846-9723 18 Aug-10 09:10 19 Aug-10 10:00 7d 8h 

46A76891 11-6537-6401 18 Aug-10 06:15 19 Aug-10 10:00 7d 9h 

13E96AAO 03-3406-4268 18 Aug-10 11:56 19 Aug-10 10:00 7d 5h 

7E133628 21·1518·6264 16 Aug-10 12:23 19 Aug-10 10:00 7d 5h 

1739F99E 03-8967-5422 18 Aug-10 14:37 19 Aug-10 10:00 7d 2h 

3AE7FA68 09-8826-1446 16 Aug-10 16:00 19 Aug-10 10:00 7d 1h 

34611EA3 08-8402-2947 12 Aug-10 13:25 13 Aug-10 16:02 13d 4h 

4DC7E5DB 13-0494·6139 12 Aug-10 14:16 13 Aug-10 16:02 13d 3h 

2740ACD6 06-5854-9976 13 Aug-10 10:23 13 Aug-10 16:02 12d 7h 

2804F9EE 06-8504·6254 13Aug-10 10:51 13Aug·10 16:02 12d 6h 

1 E640A65 05-1196-9925 12Aug-1011:29 13Aug-1016:02 13d 6h 

6F919694 18·7161-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

2D1B7F74 07-5677-6820 13Aug-10 11:25 13Aug-10 16:02 12d 6h 

1A62FOOC 04-4269·1596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77811 D52 20-0809-6082 13 Aug-10 0Bo53 13 Aug-10 16:02 12d 8h 

R-eport D;;~te; 

Test Cod9: 

CETIS Version: 

Official Results: 

.An:;~lyst: 

:8 Sep-10 17:32 (p 21 of 34) 

Gulfco-BERA 111·2127-8130 

PSS&J-Houston Lab 

CETISv1.8.0 

Yes 

Diluent: Laboratory Seawater 

13r-ine; HW-Marlnembi 

Age: 

Client Name Ptoject 
l.JRS Corp 100016848 

Sample Code Material -rype Sample Source Station Loc.ation Latitude Longitude 

522B6A79 Conlrol Sediment Gulfco Marine- SERA York River. VA 

4EBE3F4E T ~st Sediment Gulfe;o Marine - BERA. EIWSED-01 

6241A608 Test Sediment Gulfco Marine· BERA EIWSED-02 

46A76891 Tt:!st Sediment Gulfeo Marine - BERA EIWSEIJ-03 

13E96AAO Tesl Sediment Gulfco Marine • BERA EIWSEIJ-04 

7E133628 Tesl Sediment Gulfco Marine - BERA EIWSEIJ-<:15 

1739F99E T esl Sediment Gulfco Marine- BERA EIWSED-06 

3AE7FA68 Test Sediment Gulfco Marine- SERA EIWSED-07 

34B11EA3 Test Sediment Gulfe;o Marine - BERA EWSEIJ-01 

41JC7E5DB Test Sediment Gulfco Marine· BERA EWSEIJ-02 

2740ACDB Test Sediment Gulfc:o Marine - SERA EWSED-03 

28D4F9EE Te.sl Sediment Gulfco Marine - BERA EWSEIJ-04 

1E640A85 Test Sediment Gulfco Marine • BERA EWSEIJ-05 

6F919694 Test Sed'imenl Gulfco Matine- SERA EWSEIJ-06 

2[)1B7F74 Test Sedime-nt Gulfco Marine - BERA EWSED-07 

1A62FOOC Test Sediment Gulfco Marine· SERA EWSED-06 

77811 D52 Test Sediment GuUco Marine- SERA EWSED-09 

000-209-180-1 CETIST ... v1.8.0.4 Analyst: __ ~ OA: '~--



CETIS Analytical Report 

Neanthes 28-d Survival and GI'"Owth Sediment Test 

Analysis 10: 16-4666-6466 E:nd'point; Sur'\lival ~ale 

Analyzed: 27 Sep-10 14:-42 Analysis: Paramelric~Control vs Treatments 

Oata Transform Zeta All Hyp MC Tri"ls NOEL 

Angular (Cofrected) 0 C>T Not Run 

Ounnetrs Multiple Comparison Test 

Sample Code vs Sample Code Test Ste~t Critical DF MSD 

522S6A79 4E6E3F4E 0.6246 2.643 8 0.3103 
6241A6DB 1.984 2.643 8 0.3103 
46A76891 0.6246 2.643 8 0.3103 

13E96MO 0.01316 2.643 8 0.3103 
7E133628 0.01316 2.643 8 0.3103 

1739F99E 0.01316 2.643 8 0.3103 
3AE7FA66 0.6246 2.643 8 0.3103 

34811 EA3 0.4169 2.643 8 0.3103 
4DC7E5DB 2.327 2.643 6 0.3103 
2740ACD6 1.576 2.643 6 0.3103 

26D4F9EE 1.636 2.643 8 0.3103 
1E640A65 2.766 2.643 8 0.3103 
6F919694 1.984 2.643 8 0.3103 
2D187F74 2.732 2.643 8 0.3103 

1A62FOOC 3.109 2.6<3 8 0.3103 
77811052 2.369 2.643 8 0.3103 

ANOVA Tablo 

Sou.-ce Sum Squares Mean Square DF F Stat 

Between 1.298512 0,08115702 16 2.356 
El'tOI' 2.342463 0.03444796 68 

Total 3.640975 0.115605 84 

Distribution~! Tests 

Attribute Test Test Stat Critical P-Valuo 

Variances Mod Levene Equ::;~Jily of Variance 1.656 2.374 0.0466 

Distribution Shapiro-Wilk W NormaliLy 0.9792 0.9801 0.1851 
Distribution Kolmogorov-Smirnov D 0.1308 0.1123 0.0011 

Distribution D'AgosLino Skewness 1 '199 2.576 0.2306 
Oi$ttibutlon D'Agostino Kurtosis 0.8957 2.576 0.3704 

Distribution D'Agostino-Pearson K2 Omnibus 2.24 9.21 0.3263 

Distribution Anderson-Darling A2 Normality 0.7556 3.878 0.0490 

000-209-160-1 CETIS'" v1 .8.0.4 

Report Date: 

lest Code· 
'8 Sep-10 17;32 (p 22 of 34) 

Gulfco-8ERA [11-2127-6130 

PBS&J-1-Iouston lab 

CETIS Version: CET1Sv1.6.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

22.8% 

P-Value Dec:ision(a:S%) 

0.6996 Non~Significant Effect 

0.1673 Non-Slgnlticant Effect 
0.6998 Non-Significant Effect 
0.9392 Non-Significant Effect 
0.9392 Non-Significant Effect 

0.9392 Non~Signifle;ant Effe~;l 

0.6998 Non-Significsnt Effect 
0.6495 Non-Significant Effecl 
0.0991 Non-Significant Effect 
0.3431 Non-Significant EffecL 
0.3177 Non-Signlfleant Effect 
0.0374 Significant Effect 
0.1673 Non-Signi1icant Effect 

0.0406 Significant Effect 
0.0156 Significant Effec.t 
0.0672 Non-Significant Effect 

P-Value Decision(a:5%) 

0.0076 Significant Effee;L 

Doclslon(a:1%) 

Equal Variances 

Normal Distribulion 
Non-normal Distribution 

Normal Distribution 
Normal Distribution 
Normal Distribution 
Normal Oislribution 

Analyst; __ _ QA:. __ _ 



CETIS Analytical Report 

Neanthas 28-d Survival and GroW'th Sediment Test 

An~lysis 10; 16-4888-6468 Endpoint; SuNival Rat!:! 

Analyzod: 27 Sep-10 14:43 Analysis: Pararnetric~Control vs Treatments 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

522BBA79 5 0.96 0.9392 0.9808 0.9 

4E6E3F4E 5 om 0.8763 0.9617 0.8 

6241A60B 5 0.8 0.7239 0.8761 0.6 

46A76891 5 0.92 0.8783 0.9617 0.8 

13E96AAO 5 1 1 1 1 

7E133628 5 1 1 1 1 

1739F99E 5 1 1 1 1 

3AE7FA68 5 0.92 0.8783 0.9617 0.8 

34B11EA3 5 0.96 0.926 0.994 0.8 

40C7E5D8 5 0.76 0.6608 0.8592 0.4 

2740AC08 5 0.84 0.7567 0.9233 0.6 

2804F9EE 5 0.84 0.806 0.874 0.8 

1E840A85 5 0.72 0.652 0.788 0.8 

6F919694 0 0.8 0.7239 0.8761 0.6 

20187F74 5 0.72 0.6333 0.8067 OA 
1A62FOOC 0 0.66 0.5646 0.7954 0.2 

77811052 5 0.76 0.6964 0.8236 0.6 

Angular (CorrectecJ) TransfonnerJ Sumrnt:~ry 

Sample Coae Counf Mean 95% LCL 95% UCL Min 

522B6A79 5 1,347 1.313 1.381 1.249 

4E8E3F4~ 5 1.25 1.2 1.3 1.107 

6241A60B 5 1.114 1.027 1.201 0.8861 

48A76891 5 1.25 1.2 1.3 1 '107 

13E96AAO 5 1.345 1.345 1.345 1.345 

7E133628 5 1,345 1.345 1.345 1.345 

1739F99E 5 1.345 1.345 1.345 1.345 

3AE7FA66 5 1.25 1.2 1.3 1 '107 

34B11EA3 5 1.298 1.257 1.338 1.107 

40C7E50B 5 1.074 0.9636 1.184 0.6647 

2740AC08 5 1,162 1.066 1.257 0.8661 

2604F9EE 5 1.155 1.114 1.195 1.107 

1 E840A85 5 1.022 0.9444 1 '1 0.8861 

6F919694 5 1.114 1.027 1.201 0.8861 

201 B7F74 5 1.026 0.9308 1.121 0.6647 

1A62FOOC 5 0.9819 0.6555 1.108 0.4636 

77611 D52 5 1.066 0.9936 1.139 0.8861 

000-209-1 80-1 CETIS'" v1 .8.0.4 

Report Date: 

Test Code-

CETIS Ver'$1on~ 

Offic:ial Results: 

Max Std Er'l' 

1 0.02449 

1 0.04899 

1 0.06944 

1 0.04899 

1 0 

1 0 

1 0 

1 0.04899 

1 0.04 

1 0.1166 

1 0.09798 

1 0.04 

1 0.08 

1 0.08944 

1 0.102 

1 0.1356 

1 0.07483 

Mox Std Err 

1.412 0.03992 

1.345 0.05833 

1.345 0.1027 

1.345 0.05633 

1.345 0 

1.345 0 

1.345 0 

1.345 0.05833 

1.345 0.04763 

1.345 0,1294 

1.345 0.1125 

1.345 0.04763 

U45 0.09143 

1.345 0.1027 

1.345 0.1121 

1.345 0.1485 

1.345 0.08548 

:a Sep-10 17:32 (p 23 of 34) 

Gulfco"BERA 111-2127-8130 

PBS&J-Houston Lab 

CETISv1.8.0 

v •• 

Std Dev CV% %Effect 

0.05477 5.71% 0.0% 

0.1095 11.91% 4.17°/.:. 

0.2 25.0% 16.67% 

0.1095 11 .91 1:1/" 4,17% 

0 0.0% -4.17% 

0 0.0% -4, 17%:~ 

0 0.0% ·4.17% 

0.1095 11.91% 4,17% 

0.08944 9.32% 0.0% 

0.2608 34.31°/D 20.63% 

0.2191 26.06% 12.5% 

0.08944 10.65% 12.5'% 

0.1789 24.85% 25.0% 

0.2 25.0% 16.67% 

0.228 31.67% 25.0% 

0.3033 44.61% 29.17% 

0.1673 22.02% 20.83°/o 

Std Dev CV% %Effect 

0.08926 6.63% 0.0% 

0.1304 10.43% 7.19% 

0.2296 20.61% 17.29% 

0.1304 10.43% 7.19% 

0 0,0% 0,11% 

0 0.0% 0.11% 

0 0.0% 0,11% 

0.1304 10.43% 7.19% 

0.1065 8.21% 3.65% 

0.2895 26.96% 20.26% 

0.2515 21.65% 13.75% 

0.1065 9.22% 14,26% 

0.2044 20.0% 24.11% 

0.2296 20.61% 17.29% 

0.2506 24.42% 23.82% 

0.3321 33.62% 27.1% 

0.1911 17.92% 20.133% 

An.:;~lyst:. __ _ QA; __ _ 



CETIS Analytical Report 

Neanthes 23..0 Surviv;;~l ;;~11d G..-owtll Sediment Test 

Analysis 10: 16·4888·6468 E!.ndpoint; Survival Rate 

Analyzed: 27 Sop-10 1U3 Analysis: Paramelric-Control vs Treatments 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rop 4 Rep 5 

52286A79 1 0.9 1 0.9 1 

4E8E3F4E 1 1 0.8 0.8 1 

6241A6DB 0.8 0.6 1 0.6 1 

46A76891 0.8 0.8 1 1 1 

13E96AAO 1 1 1 1 1 

7E133628 1 1 1 1 1 

1739F99E 1 1 1 1 1 

3AE7FA68 1 1 08 1 0.8 

34811 EA3 1 1 1 0.8 1 

4DC7E5D8 1 1 0,6 0.4 0.8 

2740ACD8 1 0.6 1 1 0.6 

2B04F9EE 0.8 0.8 0,8 0.8 1 

1E840A85 0.6 0.6 1 0.8 0.6 

6F919694 1 06 0,8 0.6 1 

2D187F74 0.6 0.8 0.4 0.8 1 

1A62FOOC 0.8 0.2 0.6 0.8 1 

77811052 0,6 0.8 0.6 0.6 1 

Gtaphlcs 
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000·209·180·1 CETIS'" v1.8.0.4 

Report Date: 

Test Code: 

CETIS Version: 

Offici;;~l Results; 

:6 Sep-1 o 17:32 (p 24 of 34) 

Gulfco-BERA 111-2127-6130 

PBS&J-Houston L:iib 

CETISv1.8.0 
v., 

• • • -· ---_,..-· -· ... .. ---•• 
• • 

, ___ - .. l .. -- . ··-·-··---'--.-- - . . ' ... ---------· 
-).(1 ·\,$ ·\.(1 -(l.S '·' '·' ,,, .. , '·' 2.~ 
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Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Ne,i:intlles 2.8-d Sur'Vival and Growth Sediment Te$t 

Analysis 10: 14-7666-4034 Endpoint: Surviv:;~l Rate 

Ana.lyzed; 23 Scf>-10 15:29 Analy:si:s:: Parametric-All Pairwise 

Batch ID: 17-1252-9754 Test Type: Survival-Growth 

St,i:~rt Date: 25 Aug-10 17:00 Protocol: ASTM E1611-00 (2000) 

Ending Date; 22 Sep-10 17:00 Species; Neanthes arenaccodentata 

Duration: 28d Oh Sou reo: Cal S\.s\e Univ, Long 6each 

S;;;~mple Code Sample 10 Sample Date- Re-ceive Date Sample Ago 

522B6A79 13-7657-7017 23 Aug-10 24Aug-10 65h 

4E8E3F4E 13-1794-5166 18 Aug-10 10:30 19 Aug-10 10:00 7d 7h 

6241A6DB 16-4646-9723 16 Aug-10 09:10 19 Aug-10 10:00 7d 8h 

46A76891 11·8537-6401 16 Aug-10 08:15 19 Aug-10 10:00 7d 9h 

13E96AAO 03-3406-4286 18 Aug-10 11:56 19 Aug-10 10:00 7d Sh 

7E133628 21-1518-8264 18 Aug-10 12:23 19 Aug-10 10:00 7d St> 

1739F99E 03-8967-54 2:2 16 Aug-10 14:37 19 Aug-10 10:00 7d 2h 

3AE7FA68 09-8828·1446 18 Aug-10 16:00 19 Aug-10 10:00 7d 1h 

34B11EA3 08-6402-2947 12 Aug-10 13:25 13 Aug-10 16:02 13d 4h 

4DC7E5DB 13-0494·6139 12 Aug-10 14:16 13 Aug-10 16:02 13d 3h 

2740ACD6 06·5854-9976 13 Aug-10 10:23 13 Aug-10 16:02 12d 7h 

26D4F9EE 06-8504-6254 13 Aug-10 10:51 13 Aug-10 16:02 12d 6h 

1EB40A65 05-1196-9925 12 Aug-10 11:29 13 Aug-10 16:02 13d 6h 

6F919694 18·7181·2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

201 B7F74 07-5677-6820 13 Aug-10 11:25 13 Au9-10 16:02 12d 6h 

1A62FOOC 04-4269-1596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77611 D52 20-0809-6082 13 Aug-10 08:53 13 Aug-10 16:02 12d 8h 

Report Date; 

Test Coda: 

CETIS Version: 

Official Results: 

Analyst: 

:8 Sef>-10 17:32 (p 25 of 34) 

Gullco·BERA 111-2127·6130 

PBS&J-Ho~ton l~b 

CETISv1 .6.0 

Yes 

Diluent: L.;~bor:;~\ory Seawater 

Stine: HW·Marinemi:x 

Age: 

Cliont Name Project 

URS Corp 1000168A6 

Sample Code Materi;;~J Type Sample Soure& Station Location Latitude Longitude 

522B6A79 Control Sediment Gulfco Marine- SERA York Rivet, VA 

4E8E3F4E T e~t Sediment Gulfco MatinG - BERA EIWSED-01 

B241A6DB Test Sediment Gulfco Marine · BERA EIWSED-02 

46A76891 Test Sediment Gulfeo Marine -SERA EIWSED.Q3 

13E96AAO Test Sediment GuUco Marine~ BERA EIWSED-04 

7E133628 Test Sediment Gulfc::o Marine- BERA EIWSED-05 

1739F9910 Test Sediment Gulfco Marine· BERA EIWSED-06 

3AE7FA68 Test Sediment Gulrco Marine - 6ERA EIWSED-07 

34B11EA3 Test Sediment Gulfco Marine • BERA EWSED-01 

4DC7ESDB Test Sediment Gulfco Marine- SERA EWSED-02 

2740AC08 Te5.t Sediment Gulfeo Marine - BERA EWSED-03 

28D4F9EE Test Sediment Gulfco Marine · BERA EWSED·04 

1 E840A85 Test Sediment Gulfco Marine - BERA EWSED-05 

6F919694 Test Sediment Gulfco Marine- BERA EWSED-06 

2D1B7F74 Test Sediment Gulfco Marine • BERA EWSED-07 

1A62FOOC Test Sediment Gulfco Marine- SERA EWSED-06 

77B11D52 Test Sedirnenl Gulfeo Marine - BERA EWSED-09 

000-209-1 80-1 CETIS'" v1.8.0.4 AoolySI: __ _ OA: __ _ 



CETIS Analytical Report 

Ne~nthes 28-d SufViV31 and Growth Sediment Test 

Analysis JD: 14·7666-4034 EndpOint: Survival Rate 

Analyzed: 23 Sef>-1 0 15o2S Analysis: P.;~rametric-All Pairwise 

Data Transform Zota All Hyp MC Trials NOEL 

An~utar (Com::cted) 0 D<>O Not Run 

Student-Newman-Keuls Test 

Sample Code V$ Sample Code lest Stat Ctitie;al OF MSD 

522B6A79 4EBE3F4E 1.166 4.297 8 0.3567 
6241A6DB 2.805 4.711 8 0,391 

46A76891 1,166 4.297 8 0.3567 
13E96MO 0.01861 3.389 8 0.2813 
7E133628 0.01861 3.389 e 0.2813 
1739F99E 0.01861 3.389 8 0.2813 
3AE7FA68 1.166 4.297 8 0.3567 

34811EA3 0.5924 3.964 8 0.329 
4DC7E5DB 3.291 4.856 e 0.4031 
2740ACD8 2.232 4,532 8 0.3761 

28D4F9EE 2.314 4.627 8 0.384 

1E840A65 3.912 5.031 8 0.4176 

6F919694 2.805 4.711 8 0.391 

2D1B7F74 3.864 4,978 8 0.4132 

1A62FOOC 4.397 5.082 8 0.4218 

77811052 3.379 4.92 8 0.4083 

4E8E3F4E 6241A6DB 1.639 3.964 8 0.329 

46A76891 0 8 

13E96MO 1.148 3.964 8 0.329 

7E133628 1 '148 3.984 a 0.329 

1739F99E 1.148 3.964 8 0.329 

3AE7FA68 0 e 
34811 EA3 0.5738 3.389 8 0.2813 

4DC7E5DB 2.124 4.297 8 0.3567 
2740ACD8 1.065 3.389 8 0.2813 

28D4F9EE 1.148 3.726 8 0.3092 

1E840A85 2.746 4.627 8 0.384 

6F919694 1.639 3.964 8 0.329 

2D1B7F74 2.698 4.532 8 0.3761 

1A62FOOC 3.231 4.711 8 0.391 

77811052 2.213 4.423 8 0.3671 

6241A6DB 46A76891 1.639 3.964 8 0.329 
13~96MO 2.787 4.532 8 0.3761 

7E133628 2.787 4.532 8 0.3761 

1739F99~ 2.787 4.532 e 0.3761 
3AE7FA68 1.639 3.964 8 0.329 

34811 EA3 2.213 4.297 a 0.3567 

4DC7~5DB 0.4852 2.823 8 0.2343 

2740ACD8 0.5738 3.389 8 0.2813 

28D4F9EE 0.4916 2.823 8 0.2343 

1E840A85 1.106 3.964 8 0.329 
6F919694 0 8 

201 87F74 1.059 3.726 8 0.3092 
1A62FOOC 1.592 4.148 8 0.3443 

77811052 0.5738 3.389 8 0.2813 

46A76891 13E96MO 1.148 3.964 8 0.329 
7E133628 1,148 3.964 e 0.329 

1739F99E 1.148 3.964 8 0.329 

3AE7FA68 0 8 

34B11EA3 0.5738 3.389 6 0.2813 
4DC7E5DB 2.124 4.297 8 0.3567 

··-~-·--~·-···~-~-- --
000-209·1 80·1 CETIS™ v1.B.0.4 

Report Oiiite: 

Test Code· 

:8 Sef>-10 17o32 (p 26 of 34) 

Gullco-BERA 111-2127-8130 

P6S&J-Houston Lab 

CETIS Version: CETISv1.8.0 

Official Res:ults; Yes 

LOEL TOEL TU PMSD 

22.7(1/o 

P-Value Decision(a:5%) 

0.9816 Non-Signirie;ant Effect 

0.6605 Non-Significant Effect 

0.9816 Non-Significant Effe-ct 

0.9999 Non-Significant Effect 

0.9999 Non-Significant Effect 

0.9999 Non-Significant Effect 

0.9816 Non-Significant Eff~ct 
0.9935 Non-Signific.s.nt Effect 

0.5065 Non-Significant Effect 

0.8132 Non-Significant Effe~;t 

0.8257 Non-Significant Effect 

0.3133 Non~Significant Effect 

0.6605 Non-Significant Effect 

0.3087 Non-Significant Effec:t 
0.1684 Non-Significant Effect 

0.4983 Non-Significant Effect 

0.7744 Non-Significant Effect 

=-0.05 Non-Significant Eff~ct 
0.9263 Non-Slgnific;;~nt Effect 

0.9263 Non-Significant EHect 

0.9263 Non-Significant Effect 

>0.05 Non-Significant Effect 

0.9134 Non-Significant Effect 

0.7426 Non-Significant Effect 

0.7327 Non-Significant Effect 

0.8489 Non-Significant EffC!ct 

0.6415 Non-Significant Effect 

0.7744 Non-Significant Effect 

0.6109 Non-Significant Effect 

0.4561 Non-Significant Effect 

0.7691 Non-Significant Effect 

0.7744 Non-Significant Effect 

0.5687 Non-Significant Effect 

0.5687 Non-Signifi~;ant Effect 

0.5687 Non-Significant Effect 

0.7744 Non-Significant Effect 

0.7048 Non~Significant Effect 

0.7327 Non~Significant Effect 

0.9134 Non-Significant Effect 

0.7294 Non-Significant Effect 

0.9349 Non-Significant Effect 

>0.05 Non-Significant Effect 

0.8769 Non-Significant Effect 

0.8692 Non-Significant Effect 

0.9134 Non-Significant Effect 

0.9263 Non-Significant Effect 

0.9263 Non-Significant Effect 

0.9263 Non-Significant Effect 

>0.05 Non-Significant Effect 

0.9134 Non-Signific;;;~nt Effect 

0.7426 Non-Significant Effect 

--~·· ~ 

An•lysl:~~- QA:~~-



CETIS Analytical Report 

Neanthes 28-d Survival and Growth Sediment Test 

Analysis 10: 14-7666-4034 Endpoint: Survival R.a!!:! 

Analyzt:!d: 23 Se!>-10 15,29 An;;~lysis; Parametric-All Pairwise 

Student-Newrno;~n-Keuls Test 

Sample Code vs $;pmple Code Test Stat Critical OF MSD 
2740AC08 1.065 3.389 a 0.2813 
2804F9EE 1.148 3.726 8 0.3092 
1E840A85 2.746 4.627 8 0.384 
6F919694 1.639 3,964 8 0.329 
201S7F74 2.698 4.532 8 0.3761 
1A62FOOC 3.231 4.711 8 0.391 
77811052 2.213 4.423 8 0.3671 

13E96AAO 7E133628 0 8 
1739F99E 0 8 

3AE7FA68 1.148 3.964 8 0.329 
34811EA3 0.5738 3.389 8 0.2813 
40C7E5DB 3.272 4.711 8 0.391 
2740AC08 2.213 4.297 8 0.3567 
28D4F9EE 2.295 4.423 8 0.3671 
1 E840A85 3.893 4.92 8 0.4083 
6F919694 2.787 4.532 8 0.3761 
20187F74 3.846 4.656 8 0.4031 
1A62FOOC 4_376 4.978 8 0.4132 
77811052 3.361 4.787 6 0.3973 

7E133628 1739F99E 0 8 

3AE7FA68 1.148 3.964 8 0.329 
34811EA3 0.5708 3.389 8 0.2813 
40C7E50B 3.272 4.711 8 0.391 
2740AC08 2.213 4.297 8 0.3567 

26D4F9EE 2.295 4.423 6 0.3671 
1E840A85 3.893 4.92 6 0.40a3 
6F919694 2.787 4.532 8 0.3761 
201 87F74 3.846 4.858 8 0.4031 

1A62FOOC 4.376 4.978 8 0.4132 
77811052 3.361 4.787 8 0.3973 

1739F99E 3AE7FA68 1.148 3.964 8 0.329 
34B11EA3 0.5736 3.389 a 0.2813 
40C7E50B 3.272 4.711 8 0.391 

:2740AC08 2.213 4.297 8 0.3567 
2804F9EE 2.2S5 4.423 8 0.3671 
1E840A85 3.893 4.92 6 0.4063 
6F919694 :2.787 4.532 8 0.3761 
20187F74 3.846 4.856 8 0.4031 
1A62FOOC 4_376 4.976 8 0.4132 
77811052 3.361 4.787 8 0.3973 

3AE7FA68 34811EA3 0.5738 3.389 8 0.2813 
4DC7E5D8 2.124 4.297 8 0.3567 
2740AC08 1.065 3.389 8 0.2813 
2804F9EE 1.148 3.726 a 0.3092 
1E840A85 2.746 4.627 8 0.384 

6F919694 1.639 3.984 6 0.329 

20187F74 2.698 4.532 8 0.3761 
1A62FOOC 3.231 4.711 8 0.391 
77811052 2.213 4.423 8 0.3671 

34811EA3 40C7E5DB 2.698 4.532 a 0.3761 
2740ACD6 1.639 3.964 8 0.329 
2804F9EE 1.721 4.148 8 0.3443 

1E840A85 3.319 4.787 8 0.3973 

6F919694 2.213 4.297 8 0.3567 
-~-r----· 

000-209-1 80-1 CETtS ' 111 v1.8.0.4 

Report Date: 

Test Code· 

'8 So!>-10 17,32 (p 27 of 34) 

Gulfco-BERA 111-2127-8130 

PBS&.J-Houston Lab 

CE;.TI$ Version: CET1Sv1.8.0 

Official Results: Yes 

P-Value Declslon(o::5%) 

0.7327 Non-Si~nifk;ant Effecl 
0.8489 Non-Significant Effect 
0.6415 Non-Signifi14nt Effect 
0.7744 Non-Significant Effecl 

0.6109 Non-Signifie;anl Effect 
0.4561 Non-Significant Effect 
0.7691 Non~SiQnHicant Effect 
;>0.05 Non-Significant Effecl 
:;.o_os Non-Significant Effect 
0.9263 Non-Significant Effect 
0.9134 Non-Significant Effe~;t 
0.4370 Non-Significant Effect 
0.7048 Non-Significant Effect 
0.7350 Non-Signiflcsnt Effect 
0.2733 Non-Significant Effect 
0.5687 Non-Significant Effect 
0.2656 Non-Significant Effect 
0.1456 Non-Significant Effe~t 

0.435a Non-Significant Effect 
:>0.05 Non-Significant Effect 
0.9263 Non-Significant Effect 
0.9134 Non-Significant Effect 
0.4370 Non-Significant Effect 
0.7048 Non-significant Effect 
0.7350 Non-Signlfic~;~nt Effect 
0.2733 Non-Significant Effect 
0.5687 Non-Significant Effect 
0.2656 Non-5ignificant Effect 

0.1456 Non~Signlfreant Effect 

0.4358 Non-Significant Effect 

0.9263 Non-Significant Effect 
0.9134 Non-Significant Effect 

0-4370 Non7 Significant Effect 
0.7048 Non-Signiflcanl Effect 

0.7350 Non-Significant Effect 
0.2733 Non-Significant Effect 
0.5667 Non-Significant Effe!:;t 

0-2656 Non-Significant Effect 
0.1456 Non-Signifie;ant Effect 
0.4358 Non-Significant Effect 
0.9134 Non-Significant Effect 

0.7426 Non-Significant Effect 
o. 7327 Non-Significant Effect 
0.8489 Non-Significant Effecl 

0.8415 Non-Significant Effee;l 

0.7744 Non-Significant Effect 
0.6109 Non-Significant Effect 
0.4561 Non-Significant Effect 
0.7691 Non-Significant Effee;t 
0.6109 Non-Significant Effect 
0.7744 Non~Signifieant Effect 
0.6271 Non-Significant Effect 
0.4550 Non-Significant Effect 
0.7048 Non-Significant Effect 

---
Analyst: __ _ QA: ---



CETIS Analytical Report 

Ncanthes 28-d Survival and Growth Sediment Test 

Analysis 10: ,.. 7666-4034 Endpoint: Survival Rate 

Analy-2:ed: 23 Sep-1 0 15:29 Analy~i:s: Parametric-All Pairwise 

Stuctent-Newm~n~Keuls Test 

Scunple Code vs Sample Code Te'St St;;~t Criti~;al DF MSO 
201 87F74 3.272 4,711 8 0.391 
1A62FOOC 3.805 4.856 8 0.4031 

77811052 2.787 4.627 8 0.384 
40C7E508 2740AC08 1.059 3.964 B 0.329 

2804F9EE 0.9767 3.726 8 0.3092 
1 E840A85 0.6213 3.726 8 0.3092 
6F919694 0.4852 2.823 8 0.2343 
201 B7F74 0.5738 3.389 8 0.2813 
1A62FOOC 1.106 3.964 B 0.329 
77611052 0.08861 2.823 B 0.2343 

2740AC08 2804F9EE 0,08223 2.823 8 0.2343 
1E840A85 1.66 4.423 8 0.3671 
6F919694 0.5738 3.389 8 0.2813 
20187F74 1.633 4.297 8 0.3567 
1A62FOOC 2.165 4.532 a 0.3761 
77811052 1.148 4.148 8 0.3443 

2BD4F9EE 1E840A85 1.598 4.297 B 0.3567 

6F919694 0.4916 2.823 8 0.2343 
20187F74 1.551 4.148 8 0.3443 
1A62FOOC 2.083 4,423 a 0.3671 
77811052 1.065 3.964 8 0.329 

1EB40AB5 6F919694 1.106 3.964 8 0.329 
20187F74 0.0475 2.823 8 0.2343 
1A62FOOC 0.4852 2.823 8 0.2343 

77811052 0.5327 3.389 8 0.2813 
6F919694 20187F74 1.059 3.726 a 0.3092 

1A62FOOC 1.592 4.146 8 0.3443 
77811052 0.5738 3.3a9 8 0.2613 

20187F74 1A62FOOC 0.5327 3.389 8 0.2813 
77811052 0.4852 2a23 a 0.2343 

1A62FOOC 77811052 1.018 3.726 8 0.3092 

ANOVA Tobie 

Source Sum Squares Mean Squ.ate OF F Stat 
Between 1.298512 0.08115702 16 2.356 
Error 2.342463 0.0304479a 6a 
Total 3.640975 0.115605 84 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Mod Levene Equality of Variance 1.856 2.374 0.0486 
Distribut•on Shapiro-Wilk W Normality 0.9792 0.9601 0.1851 
Distribution Kolmogorov-Smirno'v' D 0.130a 0.1123 0.0011 
Distnbution D'Agostino Sll;ewness 1.199 2.576 0.2306 
Distribution D'Agosllno Kurtosis 0.8957 2.576 0.3704 
Distribution D'Agostino-Pearson K2 Omnibus 2.24 9.21 0.3263 
Disttibut•on Anderson~Dar1ing A2 Normality 0.7556 3.876 0.0490 

000·209·1 80·1 CETIS 1"' 111.6.0.4 

Report Date: 

l'est Cocie: 
'8 Sep·10 17:32 (p 28 of 34) 

Gulfco·BERA 111·2127·8130 

PBS&J-Houston Lab 

CE.il$ Ven;;ion: CET1Sv1.8.0 

Official Results: Yes 

P-Value Dccision(a:5%) 

0.4370 Non-SignHicant Effect 
0.2807 Non-Signifl~ant Effect 

0.6220 Non~Significant Effect 

0.9441 Non-Signific;ant Effect 

0.9004 Non~Significant Effect 

0.9715 Non-Signific~nt Erfect 

0.7327 Non-Significant Effect 
0.9134 Non-Significant Effect 
0.9349 Non-Significant Effect 
0.9503 Non-Signifil;;arat Effect 

0.9539 Non-Significant Effect 
0.9327 Non-Signific:ant Effec;l 
0.9134 Non-Significant Effect 
0.9084 Non-Significant Effect 

0.8369 Non-Significant Effect 
0.9645 Non-Significant Effect 
0,9166 Non-Significant Effect 
0.7294 Non-Significant Effect 
0.8812 Non-Signiricant Effect 
0.8188 Non-Significant Effect 
0.9429 Non-$ignific;.ant Effect 

0.9349 Non~Significant Effect 

0.9734 Non-Significant Effect 
0.7327 Non-Significant Effect 
0.9249 Non-Significant Effect 

0.6769 Non-Significant Effect 
0.8692 Non-Significant Effec;t 
0.9134 Non-Significant Effect 
0.9249 Non-Significant Effect 

0.7327 Non-Significant Effect 
0.8890 Non-Significant Effect 

P·Value Decision(a:5%) 

0.0076 Significant Eff!:!et 

Decislon(a:1%·) 

EquaiVatiances 
Normal Distribution 
Non-normal Distribution 
Normal Distribution 

Normal Distribution 

Normal Distribution 
Normal Distribution 

Analyst: __ _ QA:. __ _ 



CETIS Analytical Report 

Neanthes 28-d Survival and Growth Sediment Te5t 

Analysis 10: 14-7666-4034 Endpoint: Survival Rale 

An~lyzed; 23 Sep-1 0 15:29 An;;~lysis; Patamt:Jlric:-Ail Pairwise 

Survival Rate Summary 

Sample Code Count Mean 9S% L.CL 95% UCL Min 

52286A79 0 0.96 0.9J92 0.9606 0.9 

4E6E3F4E 5 0.92 0.6763 0.9617 0.6 

6241A6D8 5 0.6 0.72J9 0.8761 0.6 

46A76691 5 0.92 0.6763 0.9617 0.6 

13E96MO 5 1 1 1 1 

7E133626 5 1 1 1 1 

1739F99E 5 1 1 1 1 

3AE7FA68 5 0.92 0.6783 0.9617 0.8 

34811EA3 5 0.96 0.926 0.994 0.6 

4DC7E5D8 5 0.76 0.6608 0.8592 0.4 

2740ACD8 5 0.64 0.7567 0.92JJ 0.6 

28D4F9EE 5 0.84 0.806 0.874 0.6 

1E840A85 5 0.72 0.652 0.788 0.6 

6F919694 5 0.8 0.7239 0.8761 0.6 

2D1 B7F74 5 0.72 0.633J 0.8067 0.4 

1A62FOOC 5 0.68 0.5646 0.7954 0.2 

77811 D52 5 0.76 0.6964 0.6236 0.6 

.Angul~r (Corrected) Transfon·ru~d Summary 

Sampi9Code Count Mean 95% LCL 95% UCL Min 

522B6A79 5 1,347 1.313 1.381 1.249 

4E8E3F4E 5 1.25 1.2 1.3 1.107 

6241MD8 5 1.114 1.027 1.201 0.6661 

46A76691 5 1.25 1.2 1.3 1.107 

1JE96MO 5 1.345 1.345 1.345 1.345 

7E133628 5 1.345 1.345 1.345 1.345 

1739F99E 5 1.345 1.345 1.345 1.345 

3AE7FA66 5 1.25 1.2 1.3 1.107 

34B11EA3 5 1.298 1.257 1 .»8 1.107 

4DC7E5DB 5 1.074 0.9636 1.164 0.6647 

2740ACD8 5 1.162 1.066 1.257 0.6861 

28D4F9EE 5 1.155 1.114 1.195 1.107 

1E840A85 5 1.022 0.9444 1.1 0.6861 

6F919694 5 1' 114 1.027 1.201 0.8861 

2D187F74 5 1.026 0.9308 1.121 0.6847 

1A62FOOC 5 0.9819 0.8555 1.106 0.4636 

77B11D52 5 1,066 0.9936 1,139 0.8861 

000-209-180-1 CETrs~ v1.8.0.4 

Report Data: 

Test Code; 

CETIS Version: 

Official Results: 

Max Std Err 

1 0.02449 

1 0.04899 

1 0.06944 

1 0.04899 

1 0 

1 0 

1 0 

1 0.04899 

1 0.04 

1 0.1166 

1 0.09796 

1 0.04 

1 0.08 

1 0.08944 

1 0.102 

1 0.1356 

1 0.07483 

Max Std Ett 

1.412 O.OJ992 

1.345 0.05833 

1.345 0.1027 

1.345 0.05633 

1.J45 0 

1.345 0 

1.345 0 

1.345 0.05633 

1.345 0.04763 

1.345 0.1294 

1.345 0.1125 

1.345 0.04763 

1.345 0.09143 

1,345 0.1027 

1,345 0.1121 

1.345 0.1485 

1.045 0.08648 

~8 Sep-10 17:32 (p 29 of 34) 

Gulfco-BERA 111-2127-6130 

PBS&J-Houston Lab 

CETISv1.6.0 

Yes 

Std Dev CV% %Effect 

0.05477 5.71% 0.0% 

0.1095 11.91% 4.17% 

0.2 25.0% 16.67% 

0.1095 11,91% 4.17% 

0 0.0% -4.17% 

0 0.0% -4.17% 

0 0.0% ·4.17% 

0.1095 11.91% 4.17% 
0.06944 9.32% Q_Qilj() 

0.2606 34.31% 20.83% 

0.2191 26.08% 12.5% 

0,08944 10.65% 12.5% 

0.1789 24.85% 25.0% 

0.2 25.0% 16.67% 

0.226 31.67% 25.0% 

0.3033 44.61% 29.17% 

0.1673 22.02% 20.63% 

Std Dev CV% %Effe~;t 

0.08926 6.63% 0.0% 

0.1304 10.43% 7.19% 

0.2296 20.61% 17.29% 

0.1304 10.43% 7.19% 

0 0.0 11/o 0.11% 

0 0.0% 0.11% 

0 0.0% 0.11% 

0.1304 10.43% 7.19% 

0.1065 B.21% 3.65% 

0.2895 26.96% 20.28% 

0.2515 21.65% 13.75% 

0.1065 9.22% 14,26D/o 

0.2044 20.0% 24.11% 

0.2296 20.61% 17.29% 

0.2006 24.42% 23.82% 

0.3321 33.82% 27.1% 

0.1911 17.92% 20.83% 

Analyst __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 28-d Survival and Growth Sedlmant Test 

An~lysis ID: 14-7666-4034 Endpoint; Sutvival Rate 

Analyzed: 23 Sep-1 0 15;29 Analysis: Parametric-All Pairwise 

Surviv.al R.ate Detail 

Sample Code Rop 1 Rep 2 Rep 3 Rep 4 Rep 5 

52286A79 1 0.9 1 0.9 1 

4E6E3F4E 1 1 0.6 0.6 1 

6241A608 0.8 0.6 1 0.6 1 

46A76891 0.6 0.8 1 1 1 

13E96AAD 1 1 1 1 1 

7E133626 1 1 1 1 1 

1739F99E 1 1 1 1 1 

3AE7FA68 1 1 0.6 1 0.6 

34811 EA3 1 1 1 0.8 1 

4DC7ESDB 1 1 0.6 0.4 0.8 

2740ACD8 1 0.6 1 1 0.6 

2BD4F9EE 0.8 0.6 0.8 0.6 1 

1E840ABS 0.6 0.6 1 0.8 0.6 

6F919694 1 0.6 0.8 0.6 1 

2D1B7F74 0.6 0.6 0.4 0.8 1 

1A62FOOC 0.6 0.2 0.6 0.6 1 

77811052 0.8 0.8 0.6 0.6 1 
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Report Date; 

Test Code: 

CETIS Vnrsion: 

Official ~esults: 

'B Sep-1 0 17:33 (p 30 of 34) 

Gulfco·BERA I 11-2127-8130 

P6S&J-Houston Lab 

CETISv1 .6.0 

Yes 
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Analyst: __ _ QA: ___ _ 



CETIS Analytical Report 

Neii!nthes 28·d Surviv~l and Growth Sediment Test 

Analysis ID: 09-1995·0299 Endpoint: Survi'.'al Rale 

Analyzed: 23 Sep-1 0 15:29 An;j:~lysi:s: PcHametric-Control vs T matments 

Batch 10: 17-1252-9754 Test Type: SlJrviV'Cil-Gtow!h 

Start Date: 25 Aug-10 17:00 Protocol: ASTM E1611-00 (2000) 

Ending Data: 22 Sep-10 17:00 Species; N~anthes atena!:;eodentata 

Duration: 28d Oh Source: Cal State Univ, Long Beach 

S;;~mple Code Sample ID Sample Oate R.ecelve Date Sample Ago 

52286A79 13-7857-7017 23 Aug-10 24 Aug-10 85h 

4EBE3F4E 13-1794-5166 18 Aug-10 10:30 19 Aug-10 10:00 7d 7h 

6241A6DB 16-4846-9723 18 Aug-10 09:10 19 Aug-10 10:00 7d 8h 

46A76891 11-8537-6401 18 Aug-1 0 08:15 19 Aug-1 0 10:00 7d 9h 

13E96AAO 03-3406-4288 18 Aug-10 11:56 19 Aug-10 10:00 7d 5h 

7E133628 21-1518-8264 18 Aug-10 12:23 19Aug-10 10:00 7d 5h 

1739F99E 03·8967·5422 18 Aug-10 14:37 19 Au9-10 10:00 7d 2h 

3AE7FABB 09-8828-144 e 18 Aug-10 16:00 19 Aug-10 10:00 7d 1h 

34B11EA3 08-8402-2947 12 Aug-10 13:25 10 Aug-10 16:02 13d 4h 

40C7E50S 13-0494-6139 12Aug-10 14:16 13Aug-10 16:02 13d 3h 

2740ACD8 06·5854·9976 13 Aug-10 10:23 13 Aug-10 16:02 12d 7h 

2804F9EE 06-8504-8254 13 Aug-10 10:51 13 Aug-10 16:02 12d 6h 

1 E840A85 05·1196·9925 12 Aug-10 11:29 13 Aug-10 16:02 13d Bh 

6F919694 18-7181-2244 12 Aug-10 12:17 13 Aug-10 16:02 13d 5h 

2D1B7F74 07 ·5677 ·6820 13Aug-10 11:25 10Aug-10 16:02 12d 6h 

1A62FOOC 04-4269-1596 13 Aug-10 09:52 13 Aug-10 16:02 12d 7h 

77B11D52 20·0809-6082 13 Aug-10 08:53 10 Aug-10 16:02 12d Sh 

Report Date: 

Test Code· 

CETIS Version: 

Offic;ial Flesults: 

Analyst: 

:a Seo-10 17:33 co 01 of 34) 

Gulfco·BERA 111-2127-8100 

PBS&J-I-Iouston L.ab 

CETISv1.8.0 

Yes 

Dlluant: Laboratory Seawater 

Brine: HW-Matinernix 

Ago: 

Client Name Project 
URS Corp 100016848 

Sample Code Material Type Sample Soutce Station Location Latitude Longitude 

52266A79 Control Sediment Gulfco Marine • BERA York River, VA 

4EBE3F4E Test Sediment Gulfco M:;;~rine - SERA EIWSED-01 

6241A6DS Test Sediment Gulfco Marine- BERA EIWSED·02 

46A76891 Test Sediment Gulfco Marine- SE~A EIWSED-03 

10E96AAO Test Sediment Gulfco Marine • BERA EIWSED·04 

7E133628 Test Sediment Gulfco Marine - SERA EIWSED--05 

1739F99E Test Sedfrnent Gulfco MarinCl - BERA EIWSED·06 

3AE7FA68 Test Sediment Gulfco Marine • BERA EIWSED-07 

34B'11EA3 Test Sediment Gutfco Matins - SERA EWSED-01 

40C7E5DS Test Sediment Gulfco Marine • SERA EWSED-02 

2740ACDB Test Sediment Gulfco Marine - BEAA EWSE0-03 

28D4F9EE Test Sedirnent Gullco Marine - SERA EWSED-04 

1EB40A85 Test Sediment Gulf co Marine- BERA EWSED--05 

6F919694 Test Sedimenl Gulfco Marine- SERA EWSED-06 

2D167F74 Test $edlrnent Gulf~o Marine- BERA EWSED·07 

1A62FOOC Test Sediment Gulfco Marine • BERA EWSED-08 

77611052 Test Sediment Gulfco Marine • BERA EWSED-09 

CETIS™ v1.8.0.4 Analyst __ ~- QA: __ _ 



CETIS Analytical Report 

Neanthes 28-d Survival and Growth Sediment Test 

An:;;~lysls 10: 09-1995-0299 Endpoint: SuNival ~iilte 
Analyzed: 23 Sep-10 15:29 Analysis: Parametric-Control vs Treatm~nts 

Data TriinSfotm Zeta All Hyp MC lriais NOEL 

Angular (Correcled) 0 C>T Not Run 

Dunnett's Multiple Comparison Test 

Sample Code Y5 Siimple Code Test Stat Criticiil OF MSO 

52286A79 4E8E3F4E 0.8246 2.643 8 0.3103 
6241A60B 1.984 2.643 8 0.3103 
46A76891 0.6246 2.643 8 0.3103 
13E96AAO 0.01316 2.643 8 0.3103 
7E1J3628 0.01316 2.643 8 0.3103 
1739F99E 0.01316 2.643 8 0.3103 
3AE7FA68 0.8248 2.643 a 0.3103 
34B11EA3 0.4189 2.643 8 0.3103 
<DC7EoOB 2.327 2.643 8 0.3103 
2740AC08 1.578 2.643 8 0.3103 
2804F9EE 1.636 2.643 a 0.310J 
1 E840A85 2.766 2.643 8 0.3103 
6F919694 1.984 2.643 8 0.3103 
201 B7F74 2.732 2.643 8 0.3103 
1A62FOOC 3.109 2.643 8 0.3103 
77811052 2.389 2.643 8 0.3103 

ANOVA Table 

Source Sum Squares Moan Squaro DF F Stat 

Betw!:!en 1.298512 0.08115702 16 2.356 
Error 2.342463 0.03 .. 4798 68 
Total 3.640975 0.115605 84 

Distributional Tests 

Attribute Tt:!St Test Stat Critical P-Value 

Variances Mod Levene Equalily of Variance 1,856 2.374 0.0486 
Distribution Shapiro-Wilk W Normality 0.9792 0.9601 0.1851 
Distribution Kolmogorov-Smirnov D 0.1308 0.1123 0.0011 
Disltibution D'Agostino SkewM$$ 1.199 2.576 0.2308 
Distribution D'Agostino Kurtosis 0.8957 2.576 0.3704 
Distribution O'Agoslino-Peatson K2 Omnibus 2,24 9.21 0.3263 
Distribution Anderson-Darling A2 Normality 0.7556 3.878 0.0490 

000-209-180·1 CETIS'" v1.8.0.4 

Repon Date: 

Test Code: 

:s Sep-10 17:33 (p 32 of 34) 

Gulfco-BERA 111-2127-8130 

PBS&J-Houston Lab 

CETIS ve,..lon: CET1Sv1.8.0 

Official Results: Yes 

LOEL TOEl TU PMSD 

22.8% 

P-Value Oecislon(a:5%,) 

0.6998 Non-Significant E.ffeel 

0.1873 Non-Significant Effect 
0.6998 Non-Significant Effect 

0.9392 Non-Significant Effect 
0.9392 Non-Significant Effect 
0.9392 Non-Significant Effect 
0.6998 Non-Significant Effect 
0.8495 Non-Signific~nt Effect 
0.0991 Non-Significant Effect 
0.3431 Non-Significanl Effect 
0.3177 Non-Significanl Effect 
0.0374 Significanl Effe~;t 
0.1873 Non-Significant Effect 
0.0408 Significant Effect 
0.0156 Significant EHecl . 
0.0872 Non-Significant Eff€!ct 

P-Vali.Je Decision(Q;S%) 

0.0076 Significant EHect 

oecision(a:1%) 

Equal Variances 
Normal Di:Wibution 

Non-normal Distribution 
Norrn;;~l Distribution 
Normal Distribution 
Norm~! Distribution 
Normal Distribution 

Analyst: ___ _ QA __ _ 



CETIS Analytical Report 

Ne~nthe'S 28-d Survival and Growtll Sediment Tt:!st 

Analysis 10: 09-1995-0299 Endpoint: Survival Rate 

Analyzed: 23 Sep-10 15:29 Analysis: Parametric~Control vs Trea1rnenl:s 

Survival R~te Summary 

Siiimple Code Count Mean 95% L.CL 95% UCL Min 

522B6A79 5 0.96 0.9392 0.9606 0.9 

4EBE3F4E 5 0.92 0.6763 0.9617 0.6 

6241A6DB 5 0.8 0.7Z39 0.8761 0.6 

46A76691 5 0.92 0.6763 0.9617 0.6 

13E96AAO 5 1 1 1 1 

7E133628 5 1 1 1 1 

1739F99E 5 1 1 1 1 

3AE7FA68 5 0.92 0.6783 0.9617 0.8 

34811 EA3 5 0.96 0.926 0.994 0.6 

4DC7E5DB 5 0.76 0.6606 0.8592 0.4 

2740AC08 5 0.84 0.7567 0.9233 0.6 

2804F9EE 5 0.64 0.806 0.874 0.6 

1E840A65 5 0.72 0.652 0.788 0.6 

6F919694 5 0.6 0.7239 0.8761 0.6 

2D1B7F74 5 0.7:2 0.6333 0.8067 0.4 

1A62FOOC 5 0.68 0.5646 0.7954 0.2 

77611052 5 0.76 0.6964 0.8236 0.6 

Angular (Corrected) Tran~fonned Summary 

Sample Code Count Mean 95% LCL 9S% UCL Min 

52286A79 5 1.347 1.313 1.381 1.249 

4E8E3F4E 5 1.25 1.2 1.3 1.107 

6241A606 5 1.114 1.027 1.201 0.6861 

46A76891 5 1.25 1.2 1.3 1.107 

13E96AA0 5 1.345 1.345 1.345 1.345 

7E133626 5 1.345 1.345 1.345 1.345 

1739F99E 5 1.345 1.345 1.345 1.345 

3AE7FA68 5 1.25 1.2 1 3 1.107 

34B11EA3 5 1.296 1.257 1.336 1.107 

4DC7E5DB 5 1.074 0.9636 1.184 0.6647 

2740AC08 5 1.162 1.068 1.257 0.6861 

2804F9EE 5 1.155 1.114 1.195 1,107 

1 E840A85 5 1.022 0.9444 1.1 0.8861 

6F919694 5 1.114 1.027 1.201 0.6861 

201B7F74 5 1.026 0.9306 1.121 0.6847 

1A62FOOC 5 0.9819 0.8555 1.108 0.4636 

77611052 5 1.066 0.9936 1.139 0.8661 

000·209-180-1 CETtSTM v1.8.0.4 

Report D~te; 
Test Code· 

CETIS Version: 

Offil::lal Results: 

Max Std Err 

1 0.02449 

1 0.04899 

1 0.06944 

1 0.04699 

1 0 

1 0 

1 0 

1 0.04699 

1 0.04 

1 0.1166 

1 0.09798 

1 0.04 

1 0.08 

1 0.06944 

1 0.102 

1 0.1356 

1 0.07483 

Max Std Ecr 
1.412 0.03992 

1.345 0.05833 

1.345 0.1027 

1.345 0.05833 

1.345 0 

1.345 0 

1.345 0 

1.345 0.05833 

1.345 0.04763 

1.345 0.1294 

1.345 0.1125 

1.345 0.04763 

1.345 0.09143 

1.345 0.1027 

1.345 0.1121 

1.345 0.1485 

1.345 0.08548 

'6 Sep-10 17:33 (p 33 of 34) 

Gulfco-8ERA 111-2127·6130 

PBS&J-Houston Lab 

CETI$v1.6.0 

Yes 

Std Oev CV% 9/oEffect 

0.05477 5.71% 0.0% 

0.1095 11,91% 4.17% 

0.2 25.0% 16.67% 

0.1095 11.91% 4.17% 

0 0.0% -4.17% 

0 0.0% -.4,17%, 

0 0.0% -4.17% 

0 1095 11.91(1/1) 4,17% 

0.08944 9.32% 0.0% 

0.2608 34.31% 20.83% 

0.2191 26.06% 12.5% 

0.08944 10.65% 12.5% 

0.1769 24.85% 25.0% 

0.2 25.0% 16.67% 

0.228 ~1.67% 25.0% 

0.3033 44,61% 29.17% 

0.1673 22.02% 20.63% 

Std Oev CV% %Effect 

0.08926 6.63% 0.0% 

0.1304 10.43% 7.19% 

0.2296 20.61% 17,29%, 

0.1304 10.43% 7.19% 

0 0.0% 0.11% 

0 0.0% 0.11% 

0 0.0% 0.11% 

0.1304 10.43% 7,19% 

0.1065 8.21% 3.65% 

0.2895 26.96% 20.28% 

0.2515 21.65% 13.75% 

0.1065 9.22% 14.26% 

0.2044 20.0% 24.11% 

0.2296 20.61% 17.29% 

0.2506 24.42% 23.62% 

0.3321 33.62% 27.1% 

0.1911 17.92% 20.B3% 

Analyst: __ _ QA: ___ _ 



CETIS Analytical Report 

Neanthes 28-d Survival and Growth Sediment Test 

Analysis 10: 0~·1995-0299 Endpoint: Survival R.ii!le 

Analyzed: 23 Sep--10 15:29 Analysis: Parametric-Conlrol vs Treatments 

Surviv~l Rii!t~ Detail 

Sample Code- Rop 1 Rep 2 Rep J Rep4 Rep 5 

522B6A79 1 0.9 1 0.9 1 

4EBE3F4E 1 1 0.8 0,8 1 

6241A60B 0.8 0.6 1 0.6 1 

46A76891 0.8 0.8 1 1 1 

13E96AAO 1 1 1 1 1 

7E1J3628 1 1 1 1 1 

1739F99E 1 1 1 1 1 

3AE7FA68 1 1 0.8 1 0.8 

34611EA3 1 1 1 0.8 1 

4DC7E5DB 1 1 0.6 0.4 0.8 

27<0AC08 1 0.6 1 1 0.6 

28D4F9EE 0.8 0.8 0.8 0.8 1 

1E840A85 0.6 0.6 1 0.8 0.6 

6F919694 1 0.6 0.8 0.6 1 

2D1 87F74 0.6 0.8 0.4 0.8 1 

1A62FOOC 0.8 0.2 0.6 0.8 1 

77811 D52 0.8 0.8 0.6 0.6 1 
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000-:209-180-1 CETIST ... v1 .8.0.4 

Report Date: 

Test Code: 

CETIS Version; 

Official Results: 

'8 Sep-10 17:33 (p 34 of 34) 

Gorfco-6ERA 111·2127-8130 

PBS&J-Houston L.:ab 

CETI$v1.8.0 

Yes 

• • • ... --• ,---• ---•• 
• • 
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,)_1) ·!.5 ·1.0 ·O.S 0.0 0 .. ~ ,_, ,_, >.0 ,_, 

A;t.~kltt; 

Analyst:. __ _ QA: __ _ 



CETI$ Analytical Report 
u-c\ 

Necmthe~d Survival and Growth Sediment Tes1 

Analysis ID; 14-9816-7789 Endpoint: Mean Dry Biomass-mg 

Analyzed: 03 O~;t-1 0 13:46 Analysis; F'aram~tric-AII Pai!'w1S.e 

Satch \0: 13-0329-4 912 Test Typo: Surv•vat-Growth 

Start Date: 10 Sep-10 13.00 Protoc;ol: ASTM E1611·00 (2000) 

Ending Date: Species: Ne;;~n\hes arenaceoden\~;:~1.~;~ 

Duration: NIA Source: Cal State Univ. Long Beach 

Sample Code Sample ID Sample Date Receive O;;~te S;;~mple Age 

646810E3 16-8978-4547 08 Sep-10 09 Sep-10 61h 

2F6DB23 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35ED0318 09-0472·5272 16 Aug-10 15:26 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12:30 24d 21h 

2660261~ 06· 7739·1134 16 Aug-1 0 16:36 17 Aug-1 0 12:30 24d 20h 

1CD6C95F 04-6396-9375 11) Aug-10 16:18 17 Au~-10 12:30 24d 21h 

31EOE5B3 08-3682·2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09;00 17 Aug-10 12::30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141 8370A 03-3732-7662 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Report Date; 

Test Code: 

03 Oct-10 13:47 (p 1 of 6) 

Gulfco-BERA 1 02·5451-4489 

PBS&J Environmental Toxicology L~boratory 

CETIS V101rsion: CETISv1.8.0 

Offici;;~! Re:sults: Yes 

Analyst; 

Diluent: Laboratory Seawater 

Brine; HW-Matinemix 

Age: 

Client N.arne Project 

URS Corp 100016648 

Sampl~ Code Material Type Sample Source Station Loc;;~tion Latitude Longitude 

64B610E3 Control Sediment Gulfco Marine· BERA York River, VA 

2F60823 res1 s~diment Gulf!::o Marini:! - 8E;:RA NA$-01 

351000318 Test Sediment Gulfco Marine • BERA NAS-02 

634EFACF T esl Sediment Gulf!:;O Marine- BER.A NAS-03 

26602B1E Test Sediment Gulfco Marine · BERA NAS·04 

1CD8C95F 'fest Sediment Gulfe;o Martne- BER.A NAS-05 

31EOE5B3 Test Sediment Gulfco M~Hine- SERA NAS-06 

64886608 i e:;;t S~dim~nt Gulfco Marine - BERA NAS-07 

196479DF Test Sedime11t Gulfco Marine - BERA NAS-06 

1418370A rest Sediment Gulfi:;O Ma.tine - BER.A NAS-09 

aatch Note: Test was 21d duration, per work.-scope ~greernent. 

000-209-160-1 CETJST~ v1.8.0.4 Analyst: __ _ QA: ---



CETIS Analytical Report 
1--j -tl. 

Neanthes zo-ctSurvival ~nd Growth Sediment Test 

Analysis ID: 14-9816-7789 Endpoint: Mean D.y Biomass-rn9 

An~lyf!:ed: 03 Oct-1 0 13:46 Analysis: P;;~rarnetri~;-AII Pairwise 

O.G!Ita Transform Zeta Alt Hyp MC Trials NOEl 

Un!ra.~sformed 0 0...::;>0 No! Run 

Student~Newman-Keuls Test 

Sample Code vs Sample Coda Test Stat Critical OF MSD 

64B810E3 2F8DB23 ~-~95 4 232 8 1.054 
35ED031 B 0.2585 2.859 8 o.nn 
634EFACF 2,1(17 3,443 8 0.8577 
2860281 E 9.883 3.792 8 0.9445 
1CD8C95F 0.2425 2.859 8 0.7122 
J1EOE58J 1.649 3.443 8 0.8577 
64886808 2.11 3.792 6 0.9445 
19~47SDF 5.502 4.04 8 1.006 
1418370A 6.051 4.389 6 1.093 

2F8DB23 35ED0318 5.853 4.389 8 1.093 
634EFACF 7.782 4.521 8 1.12~ 

2860281~ 10.48 4.635 6 1.155 
1CD8C95F 5.352 4.04 8 1.006 
31EDE563 3.946 3.792 8 0.9445 
64886808 3.465 3.443 8 0.8577 
196479DF 0.09314 2.659 a 0.7122 
141 B370A 0.4561 2.859 8 0.7122 

35ED0318 634EFACF 1.929 2.859 6 0.7122 
2860261 E 9.624 3.443 8 0.8577 
1CD8C95F 0.501 3.443 8 0.8577 
31EOE5BJ 1.908 3.792 8 0.9445 
64886808 2.369 4,04 8 1.006 
196<79DF 5.76 4.232 8 1.054 
1418370A 6.309 4,~21 8 1.126 

634EFACF 2660261 E 7.695 2.859 8 0.7122 
1CD8C95F 2.43 J.7S2 8 0.9445 
311o0E5B3 3.836 4.04 8 1.006 
64886808 4.297 4,232 8 1.054 
196479DF 7.689 4.389 8 1.Q93 
141B370A a.238 4.635 8 1.155 

2860261 E 1CD8C95F 10.13 4.04 8 1.006 
31EOE5B3 11.53 4.232 8 1.054 
64886808 11.99 4.389 a 1.093 
196479DF 15.38 4.521 8 1,126 
141B370A 15.93 4.735 8 1.179 

1CDBC95F 31EOE~83 1.407 2.859 8 0.7122 
64BB680B 1.aaa 3.443 8 0.8577 
196479DF 5.259 3.792 8 0.9445 
141BJ70A 5.608 4.232 8 1.054 

31EOE583 64886808 0.4609 2.859 8 0.7122 
196479DF 3.852 3.443 a 0.8577 
141B370A 4.402 4.04 8 1.006 

64886808 196479DF 3.392 2.859 6 0.7122 
1418370A 3.941 3,792 a 0.9445 

196479DF 1418370A 0.5492 3.443 8 o.as77 

000-209-180-1 cerrsm v1.6.0.4 

R~port D"te: OJ Oc\-10 13:47 (p 2 of 8) 

Guffco-8ERA 1 02-~4~1-4489 Test Code: 

PBS&J Environmental Toxicology Labotatory 

CETIS Vorslon: CETISv1.8.0 

Offidal Re'5ults: Yes 

LOEL TOEL TU PMSD 

41.7% 

P·Value Decision(a:5%) 

0.0039 Significant Effe~;1 
0.8~60 Non-Significant Effect 
0.2806 Non-Sign!flcanl Effe~;t 
0.0002 Signiticanl Effect 
0.8648 Non-Significant Effe~;t 
O.<aoo Non-Significant Effect 
0.4517 Non-Significan• Effe~;t 
0.0033 Signific:;.nt Effect 
0.0021 Significant Effe~t 
0.0032 Significant Effect 
0.0002 Significant Effect 
0.0001 Significant Effect 
0.0045 Significant Effect 
0.0387 Significant Eftect 
0,0468 Significant Effect 
0.9479 Non-Signifi~.ant Effect 
0.7489 Non-Significant Effect 
0.1604 Non-Significant Effect 
0.0001 Significant· Effect 
0.9334 Non-Signifl~ant Effe~;t 

0.5361 Non-Significant Effect 
0.4605 Non-Signifi~ant Effect 
0.0028 Significant Effect 
0.0016 Signifr~ant Effect 
0.0001 Significant Effect 
0.3281 Non~Signifl~anl Effect 
0.069a Non-Significant Effect 
0.0448 Significant Effe~::t 

0.0002 Significant Effect 
0.0002 Signifie~nl Effect 
0.0001 Significant Effect 
0.0001 Significant Effect 
0.0001 Significant Effect 

0.0001 Significant Effect 
0.0002 Significant Effect 

0.3260 Non-Significant Effect 
0.3924 Non-Signifk;ant Effect 

0.0034 Significan~ Effect 

0.0026 Significant Effect 
0.7463 Non-Significant Effect 
0.0254 Significant Effe~::l 

0.0266 Significant Effect 
0.0213 Slgraificant Effect 
0.0390 Significant Effect 
0.9205 Non-Significant Effect 

Ar~alyst: ___ _ 



CETIS Analytical Report 
-z._l "" 

Noanthes z.o.,....d"Survival and Growth Scdimont Test 

A11alysls tO; 14·98 18-7789 Endpoint: Mean Ory Biomo~;~ss.-rng 
Analyzed: 03 Ool-10 13:46 Analysis: Parametric-All Pairwise 

ANOVA Table 

Source Sum Squares Mean Square DF 

Between 62.09045 6.898939 9 
Error 12.40873 0.3102184 40 

Total 74.49916 7.209157 49 

DistrlbuUonal Tests 

Attribute Test Test Stat Critical 

V.;~ri;;~nces Bartlett Equ.;~lity of Variance 19.59 21.67 
Variances Mod Leven~ Equality of Vadance 1.847 3.067 

Distribution Shapiro-Wilk W Norrnality 0.9545 0.9367 
Distribuhon Kolmogorov-Smimov D 0.1258 0.1453 
Distribution D'Agostino Skewness 1.535 2.576 
Distribution D'Agostino Kunosis 2.253 2.576 
Distribution D'Agostino-F'earson K2 Omnibus 7.431 9.21 
Distribution Anderson-Darling A2 Normality 0.7207 3.878 

Me:;~o Ory Bioma~s~mg Summary 

Sample Code Count M!:!CII'I 95% LCL 95111/~~ UCL 

64B810E3 5 2.058 1.899 2.218 

2F6D823 5 0.6648 0.5914 0.7382 

35ED0316 5 2.123 1.956 2.29 

634EFACF 5 2.603 2.369 2.837 

26602B1E 5 4.52 4.228 4.612 

1CD8C95F 5 1.996 1.584 2.412 

31EOE563 5 1.648 1.445 1.65 

64886608 5 1.533 1.385 1.681 

198479PF 5 0.666 0.6056 0.7702 

1418370A 5 0.5512 0.4594 0.643 

F Stol 

22.24 

P-Value 

0.0206 
0.1003 
0.0523 
0.0464 
0.1247 

0.0243 
0.0243 
0.0599 

Min 

1.454 

0.484 

1.552 

1.918 

3.43 

0-St 

1.016 

0.954 

0.384 

0.16 

000-209·160·1 CETISTI.I v1.8.0.4 

Repon Date: 
Test Code: 

03 Oct-10 13:47 (p 3 of 8) 

Gulfoo-BERA 1 02-5451·4489 

PBS&J Environmental Toxicology Labo.-~tory 

CETIS Vel"$iOn: CETISv1.8.0 

Official Results: Yes 

PN~Iue Decision(a:511/o) 

<0.0001 Significant EHecl 

Doclslon(a:1 11/~o) 

Equal Variances 

Equal Variances 

Normal Distribution 

Normal Distribution 

Normal Di:stribl.llion 

Normal Distribution 

Normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1676 0.4195 20.36% 0.0% 

0.962 0.08634 0.1931 29.04% 67.7% 

2.656 0.1964 0.4391 <0.66% -3.13% 

3.356 0.2752 0.6154 23.64% -2S.47tl/o 

5.484 0,3434 0.7679 16.99% ·119.6% 

3.722 0.4873 1.09 54.54% 2.93% 

2.478 0.2362 0.5327 32.33% 19.96% 

1.96 0.1742 0.3896 25.42% 25.53% 

0.918 0.09667 0.2162 31.42% 66.58% 

0.826 0.1079 0.2413 43.77% 73.22% 

Analyst DA: __ _ 



CETIS Analytical Report 
-z_(-d 

Neanthcs.zo....crsurvival and Growtll Sediment lest 

Analysis ID: 14-9818-7789 Endpoint: Mean Dty B1omass-mg 

Analyzed: 03 Oct-10 13:4~ An;j:~lysis: Parametru;;-Ail Pa1rwise 

Mean Dry Biornas5-mg Dotail 

Sample Code Rep 1 Rop 2 Rep 3 Rep 4 Rop 5 

64B810E3 2.564 2.27 1.876 1.454 2.128 

2FBD823 0.962 o.5a 0.548 0.484 0.75 

35ED0318 2.656 1.81 2.266 2.328 1.552 

634EFACF 1.918 2.022 3.358 2.918 2.8 

28602B1E 3.43 4.78 4.166 5.484 4.74 

1CD8C95F 3.722 2.248 1.292 0.91 1.618 

31EOE583 1,016 1.7 1.6 1.444 2.478 

64686808 1.712 1.688 1,96 1.35 0.954 

196479DF 0.77 0.384 0.552 0.816 0.918 

141B370A 0.828 0.658 0.486 0.18 0.604 
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000·209-180-1 CETIST~ v1.B.0.4 

Roport Date: 

Test Code: 

03 Oct-10 13:47(p 4 or 8) 

Gulloo-SERA I 02-5451-4489 

PBSSJ Environmental Toxicology Laboratory 

CEliS Ver'Sion: CET1Sv1.8.0 

Official Results: Yes 
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CETIS Analytical Report 
"?1-c\ ~ 

Neanthcs ~urvival ~nd Growttt Sediment Test 

Analysis 10: 18·1476·5183 Endpoint: Su.-vival Rale 
Analyzed: 01 Oot-10 17:50 Analysis: Parametric;:-AJII='airwise 

Batch 10: 13-0329-4 912 Test Type: Survival-Growth 

Stan Date: 10 Scp-10 13.00 Protocol; ASTM E1611-00 12000) 

Ending Oate: Spcclos: Neanthes arenaceodentala 

Ouration: NIA Source: Cal Stale Univ. Long Beach 

Sample Code S~mple ID Sample Date Receive Date Sample Age 

64881 DE3 16·8978-454 7 OB Sep-10 09 Sep-10 61h 

2F8DB23 D0-4986-3459 13 Aug-10 12:32 13 Aug-10 1G:02 26d Oh 
35ED031B 09·0472·5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16,00 17 Aug-10 12:30 24d 21n 

28602B1E 06·7739·1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 15;18 17 Aug-10 12:30 24d 21h 

31EOE583 08·3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64886808 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04·2601·5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141BJ70A 03-3732-7882 17 Aug-10 10;02 17 Aug-10 12:30 24d 3n 
" 

Report Date: 

Test Cod~: 

OJ Ool-10 13:47 (p 5 of B) 

Gullw-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CEil$ Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Laboratory Se;;~w;;~ler 

Brine: HW~Marinemix 

Age: 

Client N~me Projoct 

URS Corp 100016848 

-
Sample Code IVIateri.al Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sedimenl Gulfco Marine - BERA York River. VA 

2F6DB2J lest Sediment Curr~;o Marine- BERA NA$-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS·02 

634EFACF Tesl Sediment Gulfco Marine- BERA NAS-03 

2860281 E Test Sediment Gulfco Matine - BERA NAS-04 

1CDBC95F lest Sedimen! Gulfco Matine - 6ERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine " BERA NAS·06 

64886808 Test Sediment G~,~ltco Marine- SERA NAS-07 

196479DF Test Sediment Gulrco Marine· BERA NAS·08 

141B370A Test Sediment Gulfco Marine - SERA NAS-09 

Batch Note: Test was 21d duration. per work~scope agreement. 

000-209-180-1 CETISTM v1.8,0.4 Analyst:. __ _ QA:_, ...... _ 



CETIS Analytical Report 
Zl·d 

Ne;;~nthcs ~ur'VIval and Growth Sodiment Test 

Analysis 10: 18·1476·0183 Endpoint; Survival Rate 

Analyzed: 01 Oct·10 17:50 Analysis: F'atarnetri~;:-All Pairwiso 

Data ir'ansform Zeta All Hyp MC Trials NOEL 

Angul;;:~r (Cofrected) 0 D<>D Not Run 

Studont~Newman-Keul$ lest 

Sample Code vs Sample Code Test St;;~t Critic;~! DF MSD 

64B810E3 2F8DB23 3.276 4.389 8 0.3038 

35ED0318 1,724 3.792 B 0.3143 
634EFACF 0.5746 2.859 8 0.237 

28602B1E 2.257 4.232 8 0.3508 
1CD8C95F 3.276 4,389 8 0.3638 

31EOE5B3 1.724 3.792 8 0.3143 
64BB680B 1.149 3,443 a 0.2854 

1964790F 4.959 4.635 8 0.3642 

141B370A 5.445 4.135 a 0.3925 

2F8D823 35E00318 1.553 3.792 6 0.3143 

634EFACF 2.702 4.232 B 0.3508 

2860281E 1.019 2.659 8 0.237 
1C08C,95F 0 a 
31EOE5B3 1.553 3.792 8 0.3143 
64886808 2.127 4.04 8 0.3349 
1964790F 1.662 2.859 8 0.237 

141B370A 2.168 3.443 8 0.2654 

35ED0316 634EFACF 1.149 3.443 8 0.2854 

2660281 E 0.5334 2.859 8 0.237 
1C08C95F 1.553 3.792 6 0.3143 

31EOE5B3 0 8 

64886808 0.5746 2.659 8 0.237 
196479DF 3,235 4.04 8 0.3349 
141B370A 3.721 4.232 8 0.3508 

634EFACF 2860281 E 1,682 4.04 8 0.3349 
1CD8C95F 2.702 4.232 8 0.3508 
31EOE583 1.149 3.443 8 0.2854 
64886808 0.5746 2.859 8 0.237 

196479DF 4.384 4.521 8 0.3748 

141B370A 4.67 4.635 8 0.3842 

2660281 E 1CD8C95F 1,019 2.859 8 0.237 

31EOE583 0.5334 2.859 6 0.237 
64886808 1.108 3.792 8 0.3143 

196479DF 2.702 3.792 8 0.3143 
1418370A 3.168 4.04 8 0.3349 

1CD8C95F 31EOE5B3 1.053 3.792 8 0.3143 

64886808 2.127 4.04 8 0.3349 
196479DF 1.662 2.859 a 0.237 

1418370A Z.16B 3.443 8 0.2854 

31EOE583 64888808 0.5746 2.659 8 0.237 
196479DF 3.235 4.04 a 0.3349 
141B370A 3.721 4.232 8 0.3508 

64886608 196479DF 3.61 4.369 8 0.3638 
1418370A 4.295 4.521 a 0.3748 

196479DF 141 B370A 0.4858 2.859 B 0.237 

000·209·180·1 CETISTM v1.8.0.4 

Rt;tport Oate: 

Test Code: 

03 Oct·10 13:47 (p 6 of 8) 

Gullco.BERA I 02·5451·4489 

PBS&J Environmental Toxicology Laboratory 

CEliS Version: CET1Sv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

19.9% 

PNalue Decision(a:5%) 

0.2616 Non-Significant Effect 

0.6188 Non~Significant Effect 
0.6868 Non-Significant Effect 

0.6060 Non-Signific.~;~nl Effe~;t 

0.2616 Non-Significant Effect 

0.6188 Non-Significant Effe~::t 
0.6976 Non-Signific<lnt Effect 

0.0282 Signifi~::~;~n~ Effec;l 
0.0136 Significant Effect 

0.6930 Non-Signific;ant Effe~;t 

0.4111 Non·Significant Effect 
o.<7o4 Non-Signifi~;ant EHeet 

>0.05 Non~Significant Effect 

0.6930 Non-Significant Eff!:!Ct 

0.5660 Non~Significant Effect 
0.2413 Non-Significant Effect 

0.2866 Non-Significant Effect 

0.6976 Non-Significant EffC!ct 

0.7082 Non-Significant Effect 
0.6930 Non-Significant Effect 
::>-0.05 Non-Signific:;~nt Effect 
0.6aB8 Non-Signifi!::ant Effect 

0.1703 Non-Significant Effect 
0,1133 Non-Significant Effect 

0.7572 Non~Significant Effect 
0,4111 Non-SiQnificant Effect 

0.6976 Non-Significan~ Effec;;l 

0.6868 Non-Significant Effect 

0.0631 Non-Significant Effect 
0.0331 Signific;~;~nl Effect 

0.4754 Non-Significant Effect 

0.7082 Non-Significant Effec~ 

0.8616 Non-Significant Effect 

0.2401 Non-Significant Effect 
0.1815 Non-Significant Effect 

0.6930 NonrSignificant Effect 

0.5660 Non-Significan~ Effect 
0.2413 Non-Significant Effect 

0.2866 Non-Significant Effecl 

0.6868 Non-Significant Effec~ 
0.1703 Non-Significant Effect 

0.1133 Non-Significant Effect 

D. 1264 Non-Significant Effect 

0.0730 Non-Signiricant Effect 

0.7331 Non~Significant Effecl 

Anatyst: __ _ QA; __ _ 



CETIS Analytical Report 
-z 1-~ 
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Distributional Tests 
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Appendix B-2

21 Day Soil Toxicity Tests for Neanthes arenaceodentata
(Preliminary Results)



An employee-owned company 

October 5, 2010 

David Lingle 
URS Corporation 
10550 Richmond Ave, Suite 155 
Houston, TX 77042 

Dear Mr. Lingle: 

PBS&J Job No. 100016848 
Gulfco Marine Maintenance BERA 
21-day Sediment Toxicity Tests 
URS Subcontract No. 236208. UB 
Work Order No. 237933.US 

Enclosed please find our report conveying the results of 21-day whole sediment toxicity tests conducted 
during September 1 O - October 1, 21010, of samples collected at the Gulfco Marine Maintenance NPL site 
near Freeport, Texas. The tests were performed using the marine sediment dweller, Neanthes 
arenaceodentata (Annelida). 

Although statistical differences were observed in survival and growth metrics for comparisons between the 
test and negative control sediments, there were no differences observed for comparisons among the test 
and reference sediments. 

The whole sediment toxicity tests reported herein were conducted according to the appropriate EPA or 
ASTM protocols and are in compliance with the National Environmental Laboratory Accreditation 
Conference (NELAC) Standards. 

If you have any questions or comments, please do not hesitate to call. 

Regards, 

o---~ 
James D. Horne 
Assoc. Vice President, Technical Director 
Environmental Toxicology Laboratory 

PBS&J 
an Atkins company 
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1. Introduction 

PBS&J was subcontracted by URS Corporation (URS), in support of a URS prime contract with the Dow 
Chemical Company, to conduct whole-sediment bioassays of samples collected from the Gulfco Marine 
Maintenance NPL site, located in Brazoria County near Freeport, Texas. Data acquired through tests 
conducted by PBS&J will be used to support decisions required for a Baseline Ecological Risk 
Assessment. 

The tests reported herein were added to the original work scope as a replacement for a 28-day earthworm 
survival and growth test of upland soils collected at the Gulfco Marine Maintenance site. The earthworm 
tests demonstrated massive mortality, believed to have been caused by the high salt content of the soils. 
The soils were hydrated with reconstituted seawater and tested as sediment. 

2. Methods and Materials 

The toxicity tests reported herein were conducted in accordance with protocols and internal standard 
operating procedures (SOP) as identified below. 

Test Title Protocol PBS&J SOP 

21-day Neanthes arenaceodentata Survival and Growth Test ASTM 1611 4049 

2.1 Laboratory Facilities 

The toxicity tests were conducted at the PBS&J Environmental Toxicology Laboratory in Houston, Texas 
in temperature-controlled rooms maintained at 20±1 oc. Cool-white fluorescent light fixtures positioned 
over benches in the testing areas provided a light intensity of 100-1000 lux ( -10-100 ft-c); the photoperiod 
was 16L:8D hours. 

2.2 Test Organism 

Neanthes arenaceodentata, a polychaetous annelid, were obtained from cultures maintained at the 
California State University at Long Beach. Specimens were 2-3 weeks old at the beginning of the test. 

2.3 Overlying Water 

Reconstituted saltwater was prepared from a commercial aquarium sea-salt mix (HW Marinemix). Make
up water was provided by a high-capacity, water purification system (activated carbon, cation exchange, 
anion exchange, mixed-bed resin polishing); the City of Houston municipal water supply was the ultimate 
water source. 

2.4 Soil Samples 

The soil samples were collected over several days during August 13-17, by Benchmark Ecological 
Services, Inc. personnel. The samples were placed into 3.5-gal plastic buckets (sediments), packed (in 
wet ice) in insulated coolers, and transported on the same or following day to the PBS&J laboratory 
following standard chain-of custody procedures. The samples were in good condition upon arrival at the 
lab and showed no evidence of tampering during transit. The samples were stored until used in a 
darkened, walk-in cooler maintained at 1-6 oc. 

2.5 Control Media 

Subtidal sediment from the York River, Virginia (supplied by Chesapeake Cultures) was used as a control 
medium for the Neanthes tests. The control sediment was press-sieved through a 500 J.lM stainless steel 
screen to remove vegetative matter and macrofauna, then frozen to kill microfauna that could prey upon 
the test organisms. 

PBS&J Job No. 100016848 URS- Gulfco BERA Sediment Tests 



2.6 Sample Preparation 

For the tests reported herein, reconstituted seawater was added in small portions to about 1000 cc of soil 
in a polyethylene mixing bowl; the mixture was stirred and kneaded with a polyethylene spatula until it had 
reached a consistency similar to a typical marine/estuarine sediment. 

2.7 Exposure Systems 

The tests were conducted in 1 qt, glass canning jars. Sediment1 was placed into each jar to a depth of 
about 2 em (-175 cc volume) and each jar was filled with -775 ml reconstituted seawater. The test 
containers were allowed to stand overnight to facilitate settling of fine particles disturbed during filling. 

2.8 Experimental Design 

The tests were static renewal exposures; the overlying water in each test jar was changed once each day. 
Five replicate treatments were established for each sediment; each test container received 5 polychaetes. 
Five milliliters of TetraMin/alfalfa suspension2 was added to 3.3 L test water prior to daily renewal for each 
set of the polychaete test jars. 

The test containers were aerated gently (-60 bubbles·min.1
) throughout the test and covered to minimize 

evaporative losses and concomitant increases in salinity. Temperature, dissolved oxygen, pH, salinity, 
and total ammonia nitrogen were measured in a small sample composited across the replicates for each 
test treatment. 

The tests were terminated after 21 days. The sediment was wet-sieved (0.5-mm screen) to remove 
surviving adult organisms. Surviving polychaetes were counted, then dried overnight in a 60-degree oven 
for dry-weight measurements. 

2.9 Reference Toxicant Tests 

PBS&J conducts reference toxicant tests with vendor-supplied organisms on a per-lot basis or, if more 
than one lot of test organisms is received within in a one-month period, a least once during that month. 
Reference toxicant tests with the polychaete consisted of 96-hr (water-only) exposures to cadmium. The 
median lethal concentration (LC50) was determined by the Trimmed Spearman-Karber method. 

2.1 0 Statistical Analyses 

Statistical analysis was performed on survival and growth (dry-biomass and dry-weight) data to determine 
if results for the Gulfco sites were significantly different from the results of the control and/or reference 
sediment group(s). Statistical analyses were conducted at a 95% confidence level (a= 0.05), using 
CETIS™v1.8.0.4 (Tidepool Scientific Software, McKinleyville, CA). 

Following distribution tests,3 mean survival, mean biomass,4 and mean dry-weght5 were examined using 
the Student-Newman-Kuels test or Dunnett's Multiple Comparisons test. 

2 

3 

4 

5 

As used herein, "sediment" refers to the hydrated soil samples prepared as described in 2.6. 

Two grams each, finely-ground TetraMin® flake food and alfalfa flower, per liter synthetic test water (4 mg/ml)/ 

Bartlett and Modified-Levene tests for variance equality; Shapiro-Wilk, Kilmogorov-Smimov, D'Agostino, and 
Anderson-Darling tests for normal distribution. 

Mean dry biomass as used herein is the difference between dry weight of the organisms (total weight - tare weight) 
divided by the number of organisms exposed to the test or control sediment. 

Mean dry wreight as used herein is the difference between dry weight of the organisms (total weight - tare weight) 
divided by the number of surviving organisms (pan count) exposed to the test or control sediment. 
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3. Results 

Sample chain-of-custody documents are provided in Appendix A. Original test records, including 
reference toxicant test results, are given in Appendix B. Statistical analyses are presented in Appendix C. 

3.1 Overlying Water Quality Characteristics 

The temperature of overlying waters during the polychaete test remained constant at 19±1 oc. The salinity 
of the overlying waters ranged from 23 to 27%o. Dissolved oxygen (DO) concentrations remained above 
7.2 mg/L, or above -94% saturation (based on the temperature and salinity of the test waters). Overlying 
water pH ranged between 7.6 and 8.2 during the tests, but varied day-to-day within test treatments. Total 
NH3-N concentrations in the overlying waters ranged from <0.01 to 1.41 mg/L. The maxim urn NH3-N value 
was observed on day 1 of the test in the composite sample obtained from the Control replicate jars. 

3.2 Neanthes arenaceodentata ToxicityTests 

A negative control group, consisting of five replicate treatments with 5 organisms per replicate, was 
employed in the polychaete tests. 

Survival Endpoint: No mortality was observed in any of the control group replicates; thus, the minimum 
test acceptance criteria6 were met. Survival of Neanthes exposed to the Gulfco sediments ranged from 
60% (NAS-09) to 96% (NAS-03). The mean survival of worms exposed to sediments from stations NAS-
08 and NAS-09 were statistically less than that of the control group. 

Growth Endpoints: The mean dry-biomass (and mean dry-weight, as there were no mortalities) of the 
control group polychaetes was 2.058 mg (per organism). Mean dry-biomass of polychaetes exposed to 
the sediments ranged from 0.5512 mg (NAS-09) to 4.52 mg (NAS-04). Mean dry-weight metrics for the 
site sediments ranged from 0.9815 mg (NAS-09) to 5.423 mg (NAS-04). Mean dry-biomass and mean 
dry-weight values for the Gulfco sediments were not statistically less than7 that of the control group mean 
values. 

3.3 Reference Toxicant Results 

PBS&J conducts a reference toxicant test using cadmium (administered as an aqueous solution of the 
chloride salt) with each lot of Neanthes arenaceodentata to document that the test lot is suitable for the 
intended use. Results of reference toxicant test conducted with specimens from the organisms used for 
the sediment tests reported herein are summarized below. 

Taxon 96h LC50 (mg/L Cd} 95% Confidence Limits 

Neanthes arenaceodentata 7.40 6.86-7.99 

4. Summary 

Survival of the polychaetes exposed to the control sediment exceeded the test acceptability criteria, 
indicating that the organisms were suitable for the intended use. As summarized below, three of the 
Gulfco sediments produced toxicity endpoint metrics which were statistically less than the corresponding 
negative-control group metrics; the NAS-01 and NAS-09 samples scored 2 or more such "toxicity hits." 

6 

7 

A toxicity test is unacceptable if average survival in the negative control is below 90% or if survival is below 80% in 
an individual control test chamber. 

The mean dry-biomass and mean dry-weight values of organisms exposed tothe NAS-04 sediment were statistically 
greater than that of the control group organisms. 
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No Gulfco sediment exhibited a toxicity endpoint metric which was statistically less than the corresponding 
metric of any of the internal reference sites (NAS-07, NAS-08, and NAS-09). 

Neanthes arenaceodentata 

Station ID Survival Biomass Dry-weight "Toxicity Hits" 

NAS-01 X X 2 

NAS-02 

NAS-03 

NAS-04 

NAS-05 

NAS-06 

NAS-07 

NAS-08 X 1 

NAS-09 X X X 3 

5. References 

ASTM, 2000. Standard Test Method for Conducting Sediment Toxicity Tests with Polychaetous Annelids 
(ASTM E 1611-2000). American Society for Testing and Materials, Philadelphia, PA. 
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PBSJ 
Environmental Toxicology Laboratory Analysis Request and Chain of Custody Record 
888 West Sam Houston Parkway South Please indicate type of test required 
Suite 110 
Houston, Texas 77042 

3 Cl: Q) 
Tel: (713) 977-1500 0 E "0 .. 4 Fax: (713) 977-9233 

c: ·c: ·~ c: ..c: rn·- (/) co Q,) --4= m- ro co E 
roE 

c:~ ,:{ ~ 
C1l Q,) X Q.l -ai-o = ·u; c "-b ·- t a.>t E ro ·-:;:) c-o .DQ,) -a.> 0 Q,) ..C:(f) Q...i 

:;:)- :;:)...., t......C: C1l (/) Q,) c: 0 

Client Name: LA es -oro a.ro a. .... ~8. .Dro ·-
·~ ·~ 

C1l ·c I...U . u. ::1:.2.. U-..... o.__ a...__ ::::i::::... 

Contact Name: Oa ln;A Ll /1C I e Tel: 7/1. q; l( {;,6C(C(' c 24 hr c24 hr c 24 hr c 24 hr c 24 hr "9::'19.,1 tl "- a ll [] 

P.O. Number: c 48 hr c 48 hr a 48 hr a 48 hr c 48 hr [] [] [] [] 

Project Name: Gv..tico ()ERA c 7 day c7 day c 7 day c 7 day c 7 day [] c c c 

PBS&J Job No: c c c c [] c [] [] [] 

Special Instructions/comments: 

Sample Date Sample Time PBS&J Use Only 
Sample Type 

Sample Location/10& outfall (Effluent, receiving water. (mm/dd/yy) (Military) 
Containers Received Temperature 

Sediment. etc.) 
From To From To Number Tot. Vol. ·c I nit. 

1 7vJ S'O J s·~,-; 8-ls -to 
--------

/232 ~ 
2 

3 

4 

5 

6 

7 I 

Sampled by: 
/De I( H·e~ft.or~"- /c//t A -. Jj 

Samples received in good condition [J Yes c No 
Print Name / slgnature 

Relinquished by: Date: Time: Rec~ I Date: Time: -
1 Jhre 1-f-.~--'-k..r- ~....,J,.:r.. Y-1 )-tJD J fr, 0:.1 1/ J4a4-sr)!~ t/;J~o l6oz-

;;;.-' ---2 

3 

PBS&J Use Only: Received at PBS&J Laboratory: All PBS&J Std Terms and Conditions Apply 



Environmental Toxicology Laboratory Analysis Request and Chain of Custody Record 

PBSJ 
888 West Sam Houston Parkway South Please indicate type of test required 
Suite 110 
Houston, Texas 77042 

~ 0: a> <.[' Tel: (713) 977-1500 0 E "0 c: ·.::: '§ ;J~ Fax: (713) 977-9233 c: ..c: <J)'- <J) co (1) ·;...;: ~ ~ co E 
coE 

c:~ 
co (1) X a> 03-o =·iii •1.1 Q.) 

·- 'E a>'E E co ·- :::l ~"0 ···t'-'0 ..C:<Jl ..cal -a> oa> co <J) ~ffi :::l ..... :::l..- ......c: wJ 
Client Name: (J,J<. <:) "OCO a. co C.(il ~8. ·~ ·~ ·c ·u. :::E-2. ::E:=:.. o~ O~ a..~ 

Contact Name: QlA-j_ L,(r.c / ~ Tel: '7l 3-Ct/l.f-~647 c 24 hr c24 hr c 24 hr c 24 hr c 24hr ~11- c c c 
./ 

P.O. Number: c 48 hr c 48 hr c 48 hr c 48 hr c 48 hr c c c c 

Project Name: G~lJ'co 6ERA c 7 day c7 day c 7 day c 7 day c 7 day c a a c 

PBS&J Job No: a a c a a c c c c 

Special Instructions/comments: 

Sample Date Sample Time PBS&J Use Only 
Sample Type 

Sample Location/10& outfall (Effluent, receiving water, (mm/dd/yy) (Military) 
Containers Received Temperature 

Sediment, etc.) 
From To From To Number Tot Vol. oc I nit 

1 N/tSo2 C:oi { R-lb-10 I 151.8 I 1 ' ~ G~'- !)tuM 

2 rvAs o? I lhtrJ 1 
3 tv A-S 6 5 I 11-.1~ I \ 
4 {\) 4 <:;() l/ I lb.36 7 { 

5 AJA50?J I 17(b I I \V -Y 
6 I 

7 .r 

7Ur> 1 -r 1-teJl-fh.or /1 e_ /1// /i .. F;--, '" 

lves Sampled by Samples received in good condition 0 No 
Print Name 

, 
' Signatul'G""V-

Relinquished by: 
II 

Date: Time: Received by: Date: Time: 

1.~/1~ c/I-J0 ~~t?~/(J !J3o ll~ /'1.. 11 17i.. ··'&- '7 -/ r'J l(f-3() 
v 

2 

3 
A /) 

PBS&J Use Only: Received at PBS&J Laboratory: ~-~7~/o /:2..30 tJ~~~~~ All PBS&J Std Terms and Conditions Apply 

' 



Environmental Toxicology Laboratory Analysis Request and Chain of Custody Record 

PBSJ 
888 West Sam Houston Parkway South Please indicate type of test required 
Suite 110 
Houston, Texas 77042 

~ a: Q) 
IIi~ Tel: (713) 977-1500 0 E "'0 

c ·c '§ Fax: (713) 977-9233 c .c. ~'t= (/)'- (/) ro Q) ~.~ cu m ro E 
roE 

c2! 
ro Q) X~ -a:>-o =·oo ...... '-P ·-t Q)'t E ro ·-:I 2:--o .OQ) OQ) .C.IfJ 

\.u -Q) ro lfJ Q) c :I...., :I...., .... .c. 

Lt~S: 
-oro a.ro a.-- ~8. .oro 

Client Name: ·$: ·$: ro ·c . u.. :::.:E-2. ::E:::::.. (.)._. o._. a..._. 

Contact Name: ()t\ I) 1-J CJJ..l. ( q_, Tel: 713 q lll- 6(/14 o 24 hr o 24 hr o 24 hr o 24hr o 24 hr )(i&JtMJ 0 0 0 

I / 

P.O. Number: o 48 hr o 48 hr o 48 hr o 48 hr o 48 hr 0 0 0 0 

Project Name: G{Al1Cb ~E~A o 7 day o 7 day o 7 day o 7 day c 7 day D D 0 0 

PBS&J Job No: 0 0 0 0 D D D D D 

Special Instructions/comments: 

Sample Date Sample Time PBS&J Use Only 
Sample Type 

Sample Location/10& outfall (Effluent, receiving water. (mm/dd/yy) (Military) 
Containers Received Temperature 

Sediment, etc.} 
From To From To Number Tot. Vol. "C I nit. 

1 fJASo1 )(') ~ ( ~--(7---(0 I crtv I :.2 C;itL £)(;J~ 

2 ~ASO 8 I / Cfi) ( . I ~&AL l 
3 AJ A-s r/1 l I (OJL.. \ 'd-GirL \1/ 

4 

5 

6 

7 J 

fJ ~il f.f~~&J. ///?~ ~ Sampled by: Samples received in good condition [] No Print Name Signature 

Relinquished~: 
.I 

Date: Time: Rec)~ed by: 11 Date: Time: 

1~1~ Y2 ./)~ g-17~/0 ) ;). 3t<. lt/),z1AA;A P?j' tJ h,..._ 9,- !7- ~A 1;;13n 
2 v 

~ 

3 /"", / 
PBS&J Use Only: Received at PBS&J laboratory: X'-17,../b /;;2.._~ AJu~L4uAI ~./!/~ All PBS&J Std Terms and Conditions Apply 



PBS&J Job No. 100016848 

Appendix B 

Toxicity Test Records 

9 URS- Gulfco BERA Sediment Tests 



f Client/Project Name: I URS - Gulfco SERA I Login t : Ito -\109 I Job tt. 1100016848 

I Neanthee arenaceodentata 21 d Test Condition Summa~ - ASTM E 1811 i PBS&J SOP No. 4049 I 
Test Material: Sediment Test Type: 21d Bioaccumulation Static Renewal 

Temperature: 20 ± 1 oc Photoperiod: 16L:8D 

Test Chamber: 1 L glass beaker or wide mouth jar No. Replicates: 5 

Test Organism: Neanthes arenaceodentata Organism Source: c~. \. ~·rn ... \\-.\· 0. - k-:\ De<> , k 

\o - ao~:t>9 qjc, IIV 
... 

Organism Batch No.: Date Received: 

Age Class: 2-3 week old juveniles No. Organisms/Rep: · 5 

Aeration: Moderate, overnight before start of test and Control Sediment: Natural sediment from which the test 
throughout duration of test; maintain ~ 90% organisms are collected 
saturation of dissolved oxygen concentration 

I 

Feeding Schedule: feed once per day Food Type: 1 ml TetraMarin®/Aifalfa suspension per 
test vessel 

Water Type: clean seawater, natural or reconstituted (28- Water Volume: 775ml 
36ppt) 

Renewal Schedule: 24 h intervals, beginning on day 0 (minimum) Sediment Volume: -175 ml (2cm depth) 
or as specified 

Comments: 

*See attached documentation for chemistry analysis results. 

Water Changee/Feedlng 

Day 0 1 2 3 4 5 6 7 8 9 10 

Date 
Cf ''" j,o '1 /til { p cr f,z~ ,., '1/p/10 q/Jl{//C Cj{r:;jiiJ q/t t.. (rb q /r=rAo qf/8 /lo 'f.J\14. II v q/ufto 

Time 
I 

"~~) f {oo toct" oqoo [Ooo 0900 i 0 ;a {joo /OJ o \b OO oCfcv 
Initials ~d/ p(L. -fb 5~<- YJ /L ~ ~~<. j)(L_ }1/L DlL lb 

Day 11 12 13 14 15 16 17 18 19 20 

Date d1 })f f1o d1/u{r a 9JJ:ito '1 1 J.~io ?fSflt) 1/Lf, ftn 1(;~,-:r /!(] ! o'Jb~fto t/J'?}Io ic1Mir 
Time .,. ltfXJ l03c c~3o \ \ () 0 I /Dt:> 0 9bb O'f3o t4.1o o~oo \Lc."b 
Initials ~ ~ LB I~J/6~ /KV fJJ L--- PI~ J~ ~ L~ 
CD IE ~ cq I ..; I I 0 -----....,. ll .. )x'] 

Initial Review Completed By:. __ =p--J_. -''-'?,;;;;>:7="=====·----

. . . \ 
~ fl' """ ~ \ ll-----) Final Review Completed By : ~_) ·. v 'L / 

'rm # 3560 Modified 21 d N. arenaceodentata Whole Sediment 1 of 10 



II Client/Project Name: I URS - Gulfco BERA I Login#: I i 0 - l\ 011 I Job #: 1 100016848 II 

Initiation Date: cr I \ a \ \0 Termination Date: -tf-0 
Initiation Time: (3 o:1J Termination Time: I 33o 

Initials: ~ I~ Initials: J) IL.. J ":':> K I Po 

Neanthes arenaceodentafll - Survival .. 

Treatment Day 21 Day21 
Rep DayO Treatment Rep DayO 

181 Count 2m1 Count 1• Count 2nd Count 

- s 3 A G b A s- 3 

8 5 s '5 8 Cj - 5 '::;I 

CONT c 5 :') ) NAS04 c 5 ~ -~ d) 

D 5 ~ D 5" - .r--
5 ::;, ':::> 

E s S' ) ' E '5 4- L( 

A C) 3 ~ A 5 ~ i 
8 S" 5 ) 8 CJ ~ ) 

NAS 01 c c; d- '1-. NAS05 c 5 :L 2 

D r; .'-\ 1 D s 3 ) 

E c; 5 -'/ E s 5 ~ 

A C) S" ~ A ')" E-1Y l{ 

8 f) y <-t 8 s ' s-
NAS 02 c C) s <; NAS06 c t:;" S" s-

D 5 '1 Lf D q L 4 
E I) 'l '( E 5' L f- l(. 

A c; 5 ) A g -s- t;; 

8 5 y if 8 s b ~ 

NAS 03 c 5 5 s NAS 07 c ~ Lj '--( 
I t) s .::; 5' 5 D D ':J 

I E s I 5 ') E ':) q I../ I 

'(\1 < 0''- fl1l ,~~ ~ 
-· 

Tech Initials Tech Initials: '/1--

Ci)lf-M ic\ 1 llo~\_l \::> /,/t c ] 

0 1 c: f2{; , o 1 • 1 , .... ·- · r lf 1 

Initial Review Completed By:_'¥.....:__:·_:.;f)__=~----

\/ 
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URS - Gulfco BERA Jobt: 100016848 

Neanthes arenaceodentata - Survival 

Treatment Rep DayO 
Day 21 

Treatment 
Day21 

Rep DayO 
111 Count 2"d Count 1• Count 2nd Count 

A G 3 ·-s A 

B IJ .-:5~ 2. B 
"" 

NAS 08 c ~ '+ Lf c 
' 

0 ') s s 0 

E Vi Lf Lf E 

A ') ~(i) 2 A 

B 5" i..f 't B 

NAS 09 c ~ 3 3 c 
0 C) J_ L 0 

E ~ L\' lt E 

A A 

B B 

c c 
0 0 

E E 
1,· 

-~ 

- ~ 

A A 

B B 

c c 
0 D 

~ 

E E 

Tech Initials h; <k ) - ~~ Tech Initials: 

G ·,t; ~ ., <1:J 
cP lc Pb lt>l· 1·.::. ----;>[ 2.-] 

Initial Review Completed By: 7 · £___ 

QAU Form # 3560 Modified 21 d N. arenaceodentata Whole Sediment 3 of 10 



I Client/Project Name: I URS - Gulfco SERA I Login#: ho -· l \ o~ I Job#: 1 100016848 

I Dally Observations I 
Day 

Treatment/ Rep. 
Site 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

CONTROL A ./ ' / ../ v v / v v J ./ v · / / v v 
B / v ./ v v v ./ v J v v 

/ / v v 
c ./ J / v v v v v v' J v / / v J 

D / / / v' v v t/ v \1 J t.../ / ,/ v v 

E 
/ / / v v v i./ tl J v L/ / / v v 

NAS 01 A 
/ 

J v v J 'v ·v' v J / v / / v ./ 

B 
/ / _/ t/ v v t/ J v v / / (/ ./ v' 

c / / t/ J v t/ v J J v /' / t/ (/ 
/ 

...__... 

D J ./ v J v v 
1./ J / l/ / / i/ ./ 

E 
/ -- ./ tl v v v v J ....., L/ t/ / t/ ./ 

NAS 02 A / / ./ z/ J v v v v ._/ !/' / v v' 

B / v / v / v v v J v v / ;./ v J 

c / 
--' / v v .........- v J ..__. v / v tl J v 

D ./ v / 1/ ._/ v- ,v 
v v -../ L./ / / v v 

E / ~ / v \,../' v v v J .._/' I// v / tl / 

/ / v (...../" v v ./ .J v ...- v' t/ tl ../ NAS03 A v v 
B / -1" ./ t/ v \,...-- v v J J 

[// / / v v 
c I ./ / \/"" v _.... -

\../"' ./ J V ' v / tl v v 1./ 

D / J / v V"' v _., L.,./ ._../ t/ L/ / / rl c./ 

E / ./ ./ v ,__...., v v ' v / / v v / v .,/ 

/ .....- v v' v v / J ./ / v ! v 
NAS 04 A v v v 

B / v / v J v v v J ./ v / / v v 

c / / ./ v ..__../ 
v ~../"' / v v / /. v' (/ 

v 

D I 
'---' ' 

../ v v J 
G v ./ J v v / v v 

E / .......- ./ V"' v / J / __../ v " / v v v 
..__.-' 

/ ./ v v v v J J ~ v ~ / v v NAS05 A v v 
B / v v v ._./ v v v" ../ J j, / / / v J 

c ,/ ./ t/ ~ v v v t...../ v l/ / { (./ 
(../ v 

D / ,/ v ...__...-' v \._/ ~ v J t/ ~/ / ( v 
..__./ I 

E / v v t/ ./' v 
L/ (._../" 

--
L/" J v- / v v v 

,~ ..... ltl ~·~ I~ hit..-"' 
, . / /)Jf- ~{L I)IL lf -~~-' '' u-: •\ Technician Initials: . ' -· .,·,, -""·' 

Key: E = Emergent 
0 = Dead 
/ = All organisms burrowed 

Initial Review Completed By: __ ?~_· -'-&----_____ _ Cf ";1,:, 1 . \ Final Review Completed By: ' --:> \ \~J'\(~ ~ 
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Name: URS - Gulfco BERA Job #I: 100016848 

I Daily Observations I 
Day 

Treatment I Rep. 
Site 15 16 17 18 19 20 21 

CONTROL A J J J ;,../ ../ 
~ v 

8 J J v V' .I v - v 
c v J v v .I v v 
D v' J J / .I 1/' 

/ v 
E v J J v J v / 

NAS 01 A v J .; / / v ./ 
8 v' / J v / v v 
c J J J / I ,/ t/' 
D J J J v .J / v 
E J / v' v / v- / 

NAS 02 A J .I v' / ./ t/ J 
8 J J J ./ / / 

!/ / 

c ./ J J / / 1/ v 
D I J v ./ ./ v l' 
E .) tl J v / t/ ./ 

NAS03 A J vi J v ./ !/ ./ 
8 t/ J L7 / / l/ ./ 
c J J J v'' j I 

[/ V' 
D / ./ ,/ / / v v 
E ./ / J / ./ i ' v 

NAS 04 A v v J (,/ ./ l / 

8 J J i./ v / ~/, v 
c ./ / ;/ v / VI / 

D ../ ~ / v / t! ./ 

E ../ V' J v / { / 

NASOS A ../ ./ / v · / I v / 
8 v ./ (/" / ../ li ../ 

c v J J v ./ t! ,,./ 

v' v / v .. v D v ../ v 
{/ v v :.,./"'' / I 

J E lL 

Technician Initials: f){L- /)fL niL- }.~/ ,'(" Li· { ,, 
I 

Key: E = Emergent 
D = Dead 
.I = All organisms burrowed 

Initial Review Completed By: ?--~ Final Review Completed By: ~) \ Y\~,"' c\~ ) 
a 
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I Client/Project Name: I URS - Gulfco BERA I Login~ I \O ·· \I o'1 I Job~ 1 100016848 

I O.lly Observation• I 
Day 

Treatment/ Rep. 
Site 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

NAS06 A / _/ c/ v J J' v ./ J / ./ ;,/ / , / \/ 
B / ,.J / v J ./ J v J v v v'" V' i/ v 

c / J / v J v' v v J ~ v / / v v' 

0 / J / v v v ,/ v / ..../ v / / tl ./ 

E '.,. J / v J v \/" / v / V I / / tl (./ 

NAS07 A 
I v' / v ./ v v ./ ../ v " 

/ 
r/ ./ ./ 

B / ./ ./ v v ./ v v' ~ J v v / [, t/ 

c / .J / v \) v ....../ v J v }/ v ./ (/ ./ 

0 / v ./ v ........... 
v v I/ ../ v' z/ ,/' / tl ;/ 

E / ./ / -./ ~ v v ./ J J v v' / r/ v' 

/ J / / ...; / 

/ t ./ 
NAS08 A I J v v v v v t/ 

B I L..- / ~ J v \/" t/ J J v v / ( l · 
I I ..../ / / ............ v \/ ..../ J v v ;/ ./ c v v 

0 I v ,/ v "-...-/ 
v v ./ J ,_/ v v I v 

E / ._/" ./ v .._/ v v ./ -....,/ ..7 v / v { / 

NAS09 A I J .,/ v v vi v _./ _/ l v .; ../ 

B / 
\ / / v L,../ ~ / v ._.,/ ,_./ v v ll v' 

c / J / v v ./ 1./ 
_./ L/ v v v tl c./ c.._... 

/ ,_/ / 
v v v ~ !/ v ,j ./ 

0 l../ t.../ ....r 
I 

E / ~ / v l../ v L.-/' ._../ v v t/ v 
I l./ (..../ v 

A 

B 

c 
D 

E 

A 

B 

c 
D 

E 

Technician Initials: j{'1 Jlj{ ~? 
, 1.._ ~;£.... -I -,·1 ,, {JfL- .n t- ~K- Lf J~ I LB J>' I . 

Key: E = Emergent 
0 = Dead 
.I = All organisms burrowed 

Initial Review Completed By: :-42. ~ 
QAU Form # 3560 Modified 



I Client/Project Name: I URS - Gulfco SERA I Login 1: I 10 }\ I.)C\ I Job#: 1100016848 

I Dally Obeervatlona I 
Day 

Treatment/ Rep. 
Site 15 16 17 18 19 20 21 

NAS06 A ,j I j v ./ t/ ./ 
B \1 J J / ./ i/ ./ 
c ,j J J v / JJ '--""' 

D v J .I / ./ 1/ v 
E ./ J J v / ./ J 

NAS 07 A J v J (./" / ;/ / ./ 

8 J V' J v ./ i/ v 
c v J ./ / ./ i/ J 

D V' v v' v / I/ v 
' v v / ·; J E v' J 

NAS 08 A J / J v / t/- J 

B J v J v 
-

/ v J 

c ./ J J ~ / I J 

0 J ../ v' v / l/ \/ 
E v v / V' / J/ v 

NAS 09 A tl ./ vi v ./ 
1/ J' 

J ../ / v ../ 
../ B 1/ 

I 
c t-1 / J v rt' 

i/ v I 

0 v J ./ v .I v V' 

E v v v v ./ v _.., 
A 

B 
:J 

c 

0 
' -, 

E I •. I 
A 

B ' 
,, 

c 
- . 

0 

E I -
Ted1nicfan Initials: f)JL O'L Dl'- k'~ e..-., Lf. (;!( 

Key: E = Emergent i 
D = Dead ' 

./ = All organisms burrowed 

Initial Review Completed By: ~-fL.~ Final Review Completed ByC\~ \fJond~" J 
It-' 
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I Client/Project Name: I URS- Gulfco BERA I Login 1: l 1 0 -- \ l o9 I Job 1: 1100016848 

ISSUe e1g1 - . arenaceo en a a T W . ht N d t t 

TreatmenUSite REP Pan II Tore Weoght (g) TOTAL TreatmenUSite REP Pant Tare Weight (g) TOTAL 

(%) WT (g) (%) WT(g) 

A 1 . ooq~q . 0//6 q A 31 . oo -:f-0" · OJ.Sl- 0 

8 2 . oo~ 1 5 . 0 lo7,cf B • 32 • 00-:} 01.. • D I ~J...C, 
Arctuve c 3 • 0 { D1. -=1' ~6) NAS 05 c 33 . Q0 1- lf1- · 0/ ~Cf-:?:J 

D 4 . O(OtfD . 0112.' D 34 .DOl-o 5 . 0 { ( C::.O 
I E 5 . 0/0hO . 0 It 05 E 35 . 00 1- ?-.\ . 0{ {, ?JO I 

A 6 · ODt~q . OJ.ol\ A 36 , OOb 1- ?-.. . 0{ /So 
' 

B 7 . oog-:}o . o~oo5 B 37 · 00(,1-0 . 0 l5'2P 
Control c Jl B . oo-=t" 5 . O lf-D) NAS 06 c ,. 36 .oo-:t\\ ,Alf-P-re 

D 9 . 0014 g - 0!5;2.5 D 39 .Oo -:} '3& • tJ !I./58' 
E 10 .oogo5 -OlE(:,, E 40 · OOb q:, .ofct);z. 

A 11 . oo~:t l . 01~52.. A 41 .oo&41 .0/54- :J-
B .,. 12 oo~:r s .vtoc,S 8 42 . oo-.:r ~s , () /56Cf. 

AS01 c 13 . oo:r:zo . 0 o<=fC( Lf NAS07 c 43 . oo:rtt I . 0 11-?..1 
D 1<1 . 00~1-~ . 0/0'l,D D 44 .oo:J.Io . 0138 s 
E 15 . 001-3 1 . OfiOC, E 45 . oob5F . 0 11 3~ 

~-

A 16 . 00 -:r:r't . 0 :2..\ 0 ')_ 
fO I 0! L /0 I tSDD 

B 17 . oo-=tto • OlC:7 IS DATE/TIME Drying Initiated 

jo(oz(IO [r§Jo 
NAS02 c 18 . oo -::r C:, ~ . Ol 'ir'45 DATE/TIME Drying Terminated 

. On X' I o . 0/q-:rt.f BALANCE ID# -:v::c t 
0'1' 19 

DIZ I pre I . D01-~ 1- .0/ 56:) 
INITIALS 

E 20 

A 21 .001-'1 5 . OI1-5lf 
8 22 • QO -:f-~ -;z,.. .O l BD3 

NAS03 c 23 . oottos . o;;zttgf CONT = Control CONC = Concentration REP = Replicate 

0 24 . 006 fa 5 .O~ l :;tL\' 
Wt. = Weight ORG. = Organism 

E ~~~> 25 .. oo 1-5 9 . 02.15~ 
{!) 1-6 /Jf-. 'J(z.:>j)' _,(. 6{D'f?.) 

A 26 · OO*l \ Lf . 0-;)..~ 2 i VI6 Ott- fD/L/to --<1 l- 0 IS { Q 
.()Q{..Cf l . 0 30 ~I B 27 

NAS04 c 28 . ooc.crs . O?..-:t1~ 
n 29 . 00' ~ 3 . 0 3 '+ ~5' 
I= 30 .oo:J.h;). . 0}1)1--

Initial Review Completed By:_-=P:__:_I c _____ _ 
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I Client/Project Name: I URS - Gulfco BERA I Login#: iO .. \\\)~ I Job#: 1 100016848 

Tissue Weight - N. arenaceodentata 

Treatment/Site REP Pan # Tare Weight (g) TOTAL Treatment/Site REP p., # Tare Weight (g) TOTAL 
(•A>) WT (g) (%) WT(g) 

A 46 . oo(, 1'l . O!O~L{ A z . oo:r G 3 D 11-0 I 
B 47 · Obb/, 1 . 0 0 8b \ B \'L . oo 11 ').. • 0/0{:,'J.-. 

NAS08 c 48 f 00 b:; ~ . Oo'tSJ- QNQC c I~ . oof II . o/IJ-5 
D 49 . 00-:}l..?-- . 0 { 13 0 D ~s . 001-5 3 • 01...1 ~ 8 
E 50 • QQG,O[L{ . 0 115~ . E 1,1-- .oo--:t oY- .otf2 3 

A 51 . oo "1-1' . 010'11 I A )Z . oo:rog . 0/5 /o 
B 52 . oo1t.+-t.. , 0 I 0 "?5' B 

NAS 09 c 53 .oo-:}og .oo't~ 1 QNQC c 
D 54 .001-b~ . 00 ~51 D 

E 55 . oo:rs 3 . OL05'5 E 
.. 

A A 
I 

B B 

c c 
D D 

E I= 

I 

A 
I 0 - 0 { ~ / D L 15 00 

B 
DATE/TIME Drying Initiated 

{O~ot-~tv / t53o 
c 

DATE/TIME Drying Terminated 

BALANCE 10# ]-1 I 
D 

INITIALS {2.K... !_ 12 JL--
E I i 

A 

B 

c CONT = Control CONC = Concentration REP = Replicate 

n Wt. =Weight ORG. = Organism 

E 

A 

B 

I c i 

n 

I= 

Initial Review Completed By:_...I£(2--1/_L ______ _ """""''~com'''"' •vCff2 \YiaV\d ~ 
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I Client/Project Name: I URS - Gulfco SERA I Login#: I ID - "1\I.)'q I Job#: 1 100016848 

Test Notes 

Comments 

QAU Fonn # 3560 28 d N. arenaceodentata Whole Sediment 10 of 10 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

Client/ Temp. •c 
Date Sample No./Sample Date (actual/corrected) pH Time I nit. ' 

'11 J .~ 
URS • Gulfco BERA X '? . 4 111-(6 CONTROL - NEW q;, 
Day - 1 9 

·) I' I I 
URS - Gulfco BERA 

~ ~~DtL CONTROL - NEW 

. ' ooo 
Day 

URS - Gulfco BERA y, i 
CONTROL ' 

1·1- I ; 

Day ' 

URS - Gulfco BERA y. NAS 01 {. g Day 0 

URS - Gulfco BERA y. II ! 

NAS02 
{,j_ ' 

Day \ 

URS - Gulfco BERA 

~ 
" I 

NAS03 ! 

l~ 
! 

Day c i 

URS - Gulfco BERA y,; ! 

NAS04 l8 
i 
! 

Day { ' ' 

URS - Guffco BERA y, NASOS 1. ~ Day u 8 
; 

URS - Gulfco BERA y, I ! 
NAS06 -:t.~ 1 ! 
Day ...Q. ; 
URS - Guffco BERA y,; r ! I 

NAS07 -=1. s I 
Day ....f.L_ ' 

URS - Guffco BERA 

~ 
I 

NAS08 
1.8 i Day o 

! URS - Gulfco BERA 0 I 
NAS09 7.~ Day_Q_ 

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienU Sal D.O. NH,N Date Sample No./Sample Date ,. mg/L ppm• I nit. 

9/q /• v 
URS - Gulfco SERA 

~t\ Iff> CONTROL - NEW 2('" l , 
Day_-_1_ 

·I 'I I" 
URS - Gulfco SERA 

HL I D\L CONTROL - NEW 1S 1.) N Day _Q__ 

URS - Gulfco SERA 

I.,> I CONTROL ;,S 'l s Day o 

I 
URS - Gulfco SERA 
NAS 01 l" f·~ It) I 0 I 

i Day_t._)_ 

URS - Gulfco SERA 
NAS02 ~5 1.1 'U I I 

I Day _Q__ 

URS - Gulfco SERA 

{o.J\ NAS03 J.'- 1·1 Day _O_ 

URS - Gulfco SERA 

.a~ I 
NAS04 

l.«i 1.1 ,{) Day _Q__ 

URS - Gulfco SERA 
NAS05 

"" 1-1- " -:J ( Day_Q_ 

URS - Gulfco SERA 
NAS06 l(, 1.1 0 ~ l. Day_O_ 

. ... 

URS - Gulfco SERA 

i 
NAS 07 

;z." 1.-r !n ol Day_O_ 
.. 

URS - Gulfco SERA 

I NAS 08 2' 1.1 D, 
Day D 

i URS - Gulfco SERA 

' 
NAS09 ')..~ 1.1 LO-Day _Q_ ., 

Comments: 0 l( ~L- ~/to { to ~[t _D 

C) 

QAU Form #7420a Rev.9/10/10 Page No. --'-f: __ _ 



WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata 

CllenU Temp. •c 
Date Sample No./Sample Date (actual/corrected) pH Tlme I nil. 

URS - Gulfco SERA v. ~ ~0 \ CONTROL - NEW 1-· ~ ,1-0'0 . ~ Day_L_ 

\, 
URS - Gulfco BERA 0 I CONTROL 

1.9 Day _ ) _ 

v~ URS - Gulfco SERA y. NAS 0\ 8. 0 Day _ _ 

URS - Gulfco BERA 

~ NAS02 g.O l Day_l_ 
q 

J 

URS - Gulfco BERA 

~ 
I 

1 NAS 03 ~-0 Day_, _ 
I 

URS - Gulfco BERA y. I 

NAS 04 
Day_\_ t .o } 

; URS - Gulfco SERA 0 ~ NAS 05 ~ -t? ' 
1 Day_\_ 

URS - Gulfco SERA 

~ ~-0 NAS 06 
Day __L_ 

. URS - Gulfco SERA y. NAS 07 ~ .D Day_\ _ 
,. 

! 
URS - Gulfco BERA y. , ) 

I NAS 08 ~ . 0 
Day_,_ 

-

~ I URS - Gulfco BERA 

~ NAS 01 ~, D ! Day __ 

Comments: 

QAU Form #7420a Rev.9/10/10 
2 [)._ 

Page No. _ ___ _ 



.. WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienV sa1. D.O. NH3N 
Dale Sample No./Sample Date 

"' mgfl ppm• I nit. 

i It {- l ~ 
URS - Gulfco BERA 

D\V CONTROL - NEW 
J.b 1) JJP\ Day~!_ 

--

URS - Gulfco BERA 
CONTROL 

d~ -:r.tt l Y'l \ Day _j_ 

URS - Gulfco BERA 
NAS 01 

')."} 1·Lf ,01 Day -L-

I URS - Gulfco BERA 
NAS 02 

;r:t l> o.o} 
Day-+--

i URS - Gulfco BERA 
NAS 03 

).~ .( o.o( 
Day-1--- :}.) 

URS - Gulfco BERA 

I NAS 04 
:t. > t. 0. 0 1 

Day -1--- J.? 
URS - Gulfco BERA , .. 
NAS 05 J.~ :t ,1.- O;OLf 
Day_L_ 

URS - Gulfco BERA 
l NAS06 1--t 1.~ o.o 

', 
Day_\ _ 

I .- ~ 

URS - Gulfco BERA 

\ NAS07 
,._ 

l..~ :{.::, <O.o' Day _L_ 

j 
URS- Gulfco BERA 
NAS08 ')..1-- :{-.3 (o .o{ 
Day_\_ 

-- -

l { URS - Gulfco BERA 
NAS 0\ J_-:l.. 1 ·3 o.or; Day __ 

Com~ents : 

QAU Form #7420a Rev.9/1 0/10 Page No. _ _ _ _ 



.. WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

Client/ Temp. •c 
Date Sample No./Sample Date (actual/corrected) pH Time I nit. 

/It) URS - Gulfco BERA 

~ {b CONTROL-NEW ~1 q~ -Day-!t-
, 

• URS - Gulfco BERA y CONTROL f· '6 I• l 
Day _.1:_ 

URS - Gulfco BERA 

~ NAS 01 -=J,j Day_l_ 
--

~ 
~ 

URS - Gulfco BERA 1-NAS 02 
Day~ 

URS - Gulfco BERA y NAS03 ~·0 Day~ 
I 

URS - Gulfco BERA y. \ NAS 04 ~ o 

Day ---=::1:_ 

I URS - Gulfco BERA /< Y·C NAS 05 
Day_l_ 

.. w· URS - Gulfco BERA /< r· ~ 
I 

NAS 06 <?·o i 
Day__l_ I ~-

f URS - Gulfco BERA y ! 
NAS 07 ·0 i 

• 
Day_l_ I 
URS - Gulfco BERA 

~ <(o IJ ~. I 
I• NAS 08 

J Day~ I 

I URS - Gulfco BERA 

~ 
/"\ f 

NAS 09 . ·o 
' Day ·1_r 

I 

-

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects - 21d N. arenaceodentata I 

ClienV 
Sal. D.O. N~N Date Sample No./Sample Date 
%oj, mg/L ppm• I nit. 

~ 

p~ .,1;1 ') URS - Gulfco BERA 
~~I ott--CONTROL - NEW <2( f. ~1 

Day_l_ 

URS - Gulfco BERA ,.. I CONTROL d-:, 1-J <'o .C> \ 
~ 

Day .....::1._ 

URS - Gulfco BERA I 
NAS 01 )7 ~3 <o.o l 
Day~ 

.. .. 
URS - Gulfco BERA 
NAS 01_ )~ i. 3 <o. ol 

~· 
Day __ 

URS - Gulfco BERA 
NAS 03 )v 7.~ o. 0) 
Day_L_ 

URS - Gulfco BERA 
NAS04 ~ ?.-;:; D~ ~:t \ Day_L_ 

URS - Gulfco BERA "' 

~ NAS 05 
r.~ 

?~ o.o I d Day _1__ ·"' ,' 

URS - Gulfco BERA 

,/ NAS 06 )L, -=).~ <.'o.ot Day~ 
~ 

~ I URS - Gulfco BERA 

(J NAS07 jr ~~ tt (.). D \ 
Day _1._ I 

~ . 

URS - Gulfco BERA - f. I- I ' NAS 08 J(:, < o. u I 
i Day __l;_ 
I 

URS - Gulfco BERA J( f NAS 09 'l' ~. } .:::'0. 0 1 
Day~ ! 

Comments: 

QAU Form #7420a Rev.9/10/10 Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

Clientl Temp. •c 
Date Sample No./Sample Date 

(actuaVcorrected) 
pH Time I nit. 

~ 
URS - Gulfco BERA 

~ 3 jO CONTROL - NEW l _; .... . ~I \.-Day _i__ 

\ URS - Gulfco BERA 0 +.1 \ co~~ 
ll Day 

URS - Gulfco BERA 0 \ 
NAS 01 f'.o 
Day_1_ 

URS - Gulfco SERA X NAS02 ~ .'v 
Day _1_ 

URS - Gulfco BERA 

~ NAS03 0 .·IJ 
I 

Day .....3..._ 

URS- Gulfco BERA /< . 
NAS 04 %·fJ 
Day_i_ 'I 

-- --

0 
'-

URS - Gulfco BERA 0 .'J NAS05 
Day_]_ 

URS - Gulfco BERA 

·~ ' NAS 06 Q".o I" G 

Day_)_ ; 

URS - Gulfco BERA /< 
[!j 

NAS 07 ~·0 
Day~ 

- -
• 

~ 
'I 

URS - Gulfco BERA 
NAS 08 1 .~ r: 
Day_1_ 

-. 

URS- Gulfco BERA 

~ 
It ~ I 

NAS 09 ~.v 
Day_}_ 

Comments: 

QAU Form #7420a Rev.9/10/10 Page No.--~--+--_Cv_ 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

Client! 
Sal. D.O. NH,N 

Date Sample No./Sample Date ex.. mg/l ppm• I nit. 

'll) ' r;) } 1 o 
URS - Gulfco BERA , 
CONTROL - NEW 1'. \D 0. ¥1- HL-

I Day '3. i 

URS - Gulfco BERA 
CONTROL 7. (., O.'c)t Day_]_ 

I '· 
URS - Gulfco BERA 
NAS 01 ' L... (J. ( ~ 

. 
Day 

. 

URS - Gulfco BERA 

1.~ (o I NAS 02 
Day 1 ,. 

Ll 

URS - Gulfco BERA (p NAS 03 

1- i- 1 
Day 'l . 
URS - Gulfco BERA 

~G 7 . )- 0. Lf& NAS 04 
Day ) 

URS - Gulfco BERA s ~ - ~ D . 3'-f NAS 05 
Day J 

.; ·• 
URS - Gulfco BERA 

~-~ /.o.ol NAS 06 
Day_)_ 

URS - Gulfco BERA l.,(p -=t. ~ 0 ~ NAS 07 
Day_J_ 

URS - Gulfco BERA 1..-. ~rl NAS 08 7)-Day > I 
- ---

URS - Gulfco BERA 

l-·l- o .3 ~ NASO~ 
Day 

' 

Comments: 

QAU Form #7420a Rev.9/13/10 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 
~ ' 

ClienV Temp. •c 
Date Sample No./Sample Date (actuaVCOrrected) pH Tlme I nit. 

~/lq f, 0 
URS - Gulfco BERA 

~ 1--~ tfL-CONTROL- NEW )t; 
Day -.f-0) 

URS - Gulfco BERA 

~ I· CONTROL 1 ,l-Day ..:f:111_ 

URS - Gulfco BERA 

~ 
~ 

NAS 01 <]) 1-~ r Day :f:.__ 

URS - Gulfco BERA 

~ 1.¥' NAS02 
Day .:f::._ 

URS - Gulfco BERA 0 ~.4 NAS 03 LV 
Day~ '-

URS - Gulfco BERA 0 l:~ NAS 04 (9 
Day~ 

URS- Gulfco BERA 0 ~-q NAS~~ Day __ 

URS - Gulfco BERA 

~ 1 -~ 
r, 

,; NASO 
I,_ 

Day ::£!::_ 

'· URS - Gulfco BERA Y-
·~ 

ll NAS 07{!) =t ·~ Day~ 

URS - Gulfco BERA h ~ .1--NASQ_p . Day __ 

/ URS - Gulfco BERA 0 NAS ~(9 +.~ 
~ 

Day __ 

Comments: \S)\E \--\ l t:tll't' l 0 ~ [() 

QAU Form #7420a Rev.9/13/10 
:)c~ 

Page No. ___ _ 



WET ~HEMISTRY LOG- Special Projects - 21d N. arenaceodentata i 
r 

Client/ Sal. D.O. NH~N 
Date Sample No./Sample Date I nit. %o mg/L ppm 

~I \ t 
URS - Gulfco SERA 

::t,:r ( () .v ' t\L-CONTROL - NEW '2. 
Day_L 

URS - Gulfco SERA 

L) .:;=t- L .D \ CONTifL 
Day I 

URS - Gulfco SERA 
r"L '}- ~.~ C.c ) NAS 01 

Day __g_ 
URS - Gulfco SERA 

"Lf NAS 02 ~7. :r (o .v \ 
Day --i-
URS - Gulfco SERA =1/f 0. ( • NAS 03 1_fp 
Day~ .. 
URS - Gulfco SERA 

1. 5 ~~?' . \ NAS_1_ 
Day 

URS - Gulfco SERA 1.& 1.9 ~ ti NAS~ 
Day 

' ., 
URS - Gulfco SERA 

I 
NAS 06 'l~ -1 J 9 (o. t ;; Day~ 

-

URS - Gulfco SERA t_t, :j,~ 
. t) ' 

NAS 07 { 
Day~ 

URS - Gulfco SERA l. L\) -t l NAS 08 '1 \t Day~ 

I URS - Gulfco SERA 'L!c =}.~ \ NAS09 ' 
Day ___..1_ 

Comments: 

QAU Form #7420a Rev.9/13/10 
Sh 

Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

ClienV Temp. •c 
Date Sample No./Sample Date (actuaVcorrected) pH Time I nit. 

151 ( 0 
URS - Gulfco SERA 

~ CONT~L- NEW ~-0 0 " 3 \fL Day _ _ 

; 
URS - Gulfco SERA M +.=t- ( CONTROL 
Day_L 

URS - Gulfco SERA 0 NAS 01 =t -l Day _s__ 

URS - Gulfco BERA 

~ .i NAS02 
0 Day~ (1 

URS - Gultco SERA 

~ l--1 NAS 03 
Day __s__ 

URS - Gulfco SERA 

~ :t .1 NAS04 

~--~ Day _£__ 

URS - Gulfco BERA 

~ NAS 05 =t ·I Day ___!___ 

URS - Gulfco SERA 

~ =t~ l ' NAS06 
Day .J__ 

URS - Gulfco BERA 

~ -=t.\ NAS07 
Day 2__ 

_c' 

URS - Gulfco SERA M 1 ·1 'i•, NAS 08 
Day ....f.__ 

I URS - Gulfco BERA 

~ ~ ,c=, NAso_s 
Day _ _ 

Comments: 

QAU Form #7420a Rev.9/13/10 Page No. ___ _ 



. WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienU Sal. D.O. NHlN Date Sample No./Sample Date .... mg/L ppm• I nit. 

\ ! {o 
URS - Gulfco SERA 

t. S 1-. f , CONTROL - NEW ~l--
Day_5_ . 

r URS - Gulfco SERA 1i CONTROL =1.q I (-q-' Day_)_ 

I 
URS - Gulfco SERA 
NAS 01 ( =f.~ U.l~ 
Day_$_ 

.. -

·I URS - Gulfco SERA 

l NAS 02 :f.\ . 
Day_~_ 

---- -

URS - Gulfco SERA 

[._~ t.~ . ( NAS 03 
~ /4 I Day _5__ 

I URS - Gulfco SERA . 
NAS04 

~ ~~ ( . (; \ 
Day_~_ 

URS - Gulfco SERA 

-r ~ NAS05 4--( < ~ \ Day _f.__ 
-

r, ,>:. 
URS - Gulfco SERA 
NAS 06 1. > 

~1 
.) 

Day_L_ 

URS - Gulfco SERA L_,S NAS07 

~-1 Lo. \ Day _1__ 

URS - Gulfco SERA 
' 1.. j NAS 08 =t .( ! . 0' -

Day...[__ 
' 

~ 

URS - Gulfco SERA T [p =f ,( E NAS 09 () . \ Day_5_ \ 

Comments: 

QAU Form #7 420a Rev.9/13/1 0 Page No. _ __ _ 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

ClienU Temp. •c 
Date Sample No./Sample Date (actuaVc:orrected} pH Time I nit. 

•/1 &/1 
URS - Gulfco SERA 

~ /iL-CONTROL-NEW .:} i I ) Day~ 

URS - Gulfco SERA X i .l 
~ 

CONTkOL 
Day 1 ,~ 

URS - Gulfco SERA 

~ NA~l- :L 4 Day 't 
URS - Gulfco SERA 

~ NAS~ -:t . c Day 

y, ' 
URS - Gulfco SERA 

NASL 
=J -~ I Day 

URS - Gulfco SERA X, ~-1 NAS 04 
Day _jj_ 

URS - Gulfco SERA 

~ i,( NAS 0~ 
Day __ 

URS - Gulfco SERA 

~ NAS06 
-=1. cl ro; Day _k__ '1 

·~~ 

X 
c 

URS - Gulfco SERA 

-=! . r NASL 
j Day 

l URS - Gulfco SERA 

~ NASL :r . ~ 
Day 

URS - Gulfco SERA /< 1 ,~ NAS 09 
Day~ \ l -

I I 

Comments: 

QAU Form #7 420a Rev.9/13/1 0 
l--ev 

Page No. _ __ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

Client/ 581. D.O. NH,N Date . Sample No./Sample Date .... mg/L ppm• I nit. 

/lujto 
URS - Gulfco BERA 'l_j if cY CONTROL - NEW +-~ 4L Day ___k_ 

URS - Gulfco BERA 

1 - ~ lo /1 CONTROL ) 
Day__l,__ 

URS - Gulfco BERA ) _~ b/15 NAS~ 
Day 

URS - Gulfco BERA 1-. ~ c/.11.. NAS1- ~) Day 

URS - Gulfco BERA 

1~ 1 -1- J~ . ( NASje_ 
Day 

URS - Gulfco BERA 

+~ NAS04 [_(& <~ -0' Day _le_ ' 

URS - Gulfco BERA 
NAS Ot 
Day __ 

(,; ~- -~ 0. , 
URS - Gulfco BERA 

(o .~· NAS~ ~ ::)-
Day 

.. 
URS - Gulfco BERA 

{._, =t :i-- NAS 07 0 ~ Day ___1t._ . 
-

URS - Gulfco BERA 

1-·~ ~~ NAS 08 L . 
Day __k_ 

URS - Gulfco BERA 

l·~ NASOV 'l(o .Zo .ol 
Day __ -

Comments: ~ 1 £ Hl CX\1~\Io 0 ~ /JA \ 
o . c~ 

(O· C I 
0 . 15 
(Ll.-1.. 

QAU Form #7420a Rev.9/13/10 
I I) 

Page No. __ ! _ _ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienV Temp. •c 
Date Sample No./Sample Date (actualloorrected) pH Time !nit. 

ikf/lo 
URS - Gulfco BERA 

~ r .\ 093> \) H-L-CONTROL - NEW 
Day ___L 

/'~( 
--

URS - Gulfco BERA 

~. 0 
i ·· 

CONTROL 
Day ____L 

URS - Gulfco BERA ?< r ·Q NAS_1_ 
Day 

URS - Gulfco BERA 

~ Y·D I NASi_ 
Day 

URS - Gulfco SERA 

~ '( _o NAS 03 
Day_3:__ 

URS - Gulfco BERA 

~ ro NAS04 
Day:J__ 

URS - Gulfco BERA 

~ r,o 1: 
NAS05 
Day~ 

-"-

[t· J, URS - Gulfco BERA 

~ 
~- ,, 

I· NAS06 &'"r 0 
' 

Day -4:-- " 

URS - Gulfco BERA 

~ i-.4 NAS~ 
, .... _ 

-Day .·· 

~ 
- • ,1 

Il' I ~ 
URS - Gulfco BERA 

'1-·i NAS 08 
Day ____a::_ 

URS - Gulfco BERA 

~ ~ - 0 NAS09 
Day ...3:-

.: · 

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. --t...g'-"{1'----



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

CllenV Sal. D.O. NH~N 
Date Sample NoJSample Date 'L mg/L ppm• I nit. 

i'/t +lt 
URS - Gulfco BERA 

1) ::r . r f-lL CON~-NEW L. u. f 
Day 

URS - Gulfco BERA 

1--,S Jc CONTROL l) ' Day --4----
URS - Gulfco BERA L) 1,S \ NAS 01 .(o . o 
Day~ 

URS - Gulfco BERA 1,} 
~ - ~ 0 l NAS 02 ~ 

Day_l_ 

URS - Gulfco BERA 

t~ 4-·i 
L. l NAS 03 . 

Day ....3:_ . 
URS - Gulfco BERA t(, 4--i t..S NAS04 
Day+-

URS - Gulfco BERA Lv - \ ' 
NAS 05 t(p -=+ .5 

; 

Day .3:..__ 
• 0 •• 

URS - Gulfco BERA 
~· 

~ ~ NAS 06 1,(; 1-. s Lo I 
- .<' 

Day_±_ 

~ ~~ URS - Gulfco BERA 

1~ :t .c; NASO~ 
Day 

. 
--

URS - Gulfco BERA 
'L~ =t.) (o. NAS08 

i Day ...3:__ 

! 1:·5 
~· 

URS - Gulfco BERA 

1~ 0 .l {p \ NAS 09 
Day~ 

-

Comments: 

QAU Form #7420a Rev.9/16/10 Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

ClienV Temp. •c 
Date Sample No.fSample Date (acwaVcorrected) pH Time I nit. 

9{1 I C• URS - Gulfco BERA X 9.0 • f 0 -6{ Bf CONTROL-NEW 
Day _____r::_ '1 
URS - Gulfco BERA X :j-. 1 

" 
,,, CONTI)OL 1 

Day __ 1 
URS - Gulfco BERA X NAS 01 ~.0 I 

Day ___j:_ 

URS - Gulfco BERA X fJ. () I NAS 02 
Day ___t_ 

X 
-

URS - Gulfco BERA 1. , NAS03 
Day ___t:_ 1 
URS - Gulfco BERA 

~ CJ. 0 NASOT 
,, Day __ 

URS - Gulfco BERA X, 8,0 ,, 
NAS 05 

\ Day _L_ 1 ~ ' 
URS - Gulfco BERA 

~ 8,0 NAS06 
' Day~ 

-" ~ 
•.; ~: URS - Gulfco BERA 

~ NAS 07 B,o 
:'• Day __J"::__. 

. 

URS - Gulfco BERA 

~ g,o I• -, NAS08 ' 
Day ___L__ 

URS - Gulfco BERA X 1·1 NAS09 
Day_~_ 

~ 

Comments: 

QAU Form #7420a Rev,9/16/10 Page No, __ f_,___C0 __ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

Client/ Sal. D.O. N~N 
Date Sample No./Sample Date 

%. mgll ppm• I nit. 

~It 
URS - Gulfco BERA ' ot'--

lu CONx· NEW 
2~ +.~ fJ SK'BP Day 

' URS - Gulfco BERA 
CONT~OL J_~ f.~ s I 

Day __ 01 

URS - Gulfco BERA J.. .- +·' NAS_1_ o. 3 Lf Day 

URS - Gulfco BERA -:;-.' NASl- l- o. ~I Day 

URS - Gulfco BERA 

+,1 NAS03 ). t>.t\~ 
Day-f_ 

URS - Gulfco BERA :j-,"f NAS04 ~'") b. b 5 Day___t_ 

URS - Gulfco BERA - -:;-,-::;-NAS Of o. '-f) Day __ .. 
... --- .. 

~ 

URS - Gulfco BERA - :;,~ NAS 06 D-)~ Day_ff__ 
.,. 

URS - Gulfco BERA 
NASOf s ?,g o.'~(J Day _ _ 

URS - Gulfco BERA f-,fl NAS 08 - D. :31-
Day_L_ ........ . 

URS - Gulfco BERA -:;-. ~ D.t..}o NAS Otf 
,-

Day __ 

Comments: 

QAU Form #7420a Rev. 9/16/10 Page No. __ 4.t._b __ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

Client/ Temp. •c 
Dale Sample No./Sample Date (actuaVcorrected) pH nme I nit. 

~ I l URS - Gulfco SERA · ·~ ,. CONTROL - NEW &.o f;)..o o OLL 
Day ...!f.-

URS - Gulfco SERA 

I~ CONTROL ~-0 
Day~ 'I 

\ ~ 

URS - Gulfco SERA IX ~-0 NAS 01 
Day_j_ 1 

' 
URS - Gulfco SERA 

I~ 1.( NAS 02 
Day~ 

URS - Gulfco SERA y, NAS 03 f.o Day-a_ lf 
,, 

URS- Gulfco SERA 

~ NAS 04 ~ .0 Day-E....-

URS - Gulfco SERA ;/!( ' 
NAS 05 ~-0 
Day --t-

iJ 
URS - Gulfco SERA [3/r( NAS~ V.o 

~ 1;•· Day 
. 

~ - URS - Gulfco SERA 
NAS 07 a.o 
Day-i- •' 

URS - Gulfco SERA ·~ NAS 08 g,O I I• Day __!j_ 
lr 

URS - Gulfco SERA 

~ I NA~~ ~ .o Day 
, 

Comments: 

QAU Form #7420a Rev.9/16/10 
(D~ 

Page No. ___ _ 



WET CHEMJSTRY LOG- Special Projects - 21d N. arenaceodentata 

Client/ Sal. D.O. N~N Date Sample No./Sample Date %.1 mg/L ppm• I nit. 

' ~,1q/1c 
URS - Gulfco BERA V[L CONTROL-NEW ,. 

f_q 
. ,.JP. 

Day~ , URS - Gulfco BERA 
CONTROL ~ 1· g <.o.4 
Day _!!_ "'" 
URS - Gulfco BERA 
NAS 01 ~ 1-r .(o.o\ Day~ 

URS - Gulfco BERA 
NAS 02 ilS "1-~ <(). 0 l 
Day~ 

URS- Gulfco BERA 

NA~--1-Day ~~ f· t-
..Co.o ( 

> 

URS - Gulfco BERA 
NAS04 ).5 7-. i ..('o.ot , Day~ 

URS - Gulfco BERA 
NAS 05 l~ ( .'( .('o.o I 

r Day~ 

URS - Gulfco BERA 
1-· NAS06 lS (. <t <o .ol 

Day _..i._ 

URS - Gulfco BERA 
,_r 

NAS 07 1.5 1. ~ <tJ .0 
Day _i_ 

·' ~ 

URS - Gulfco BERA 
NASOB s +-. ~ <'o.o( 
Day _i_ 

URS - Gulfco SERA 
NAS09 
Day __ ) {.~ <o.o 

Comments: 

QAU Form #7 420a Rev.9/16/1 0 
)b t) 

Page No. ___ _ 



WET CHEMISTRY LOG· Special Projects- 21d N. arenaceodentata 

Client/ Temp. •c 
Date Sample No./Sample Date (actuaVcorrec:ted) pH Time I nit. 

(1 I 
URS - Gulfco BERA 0 !. I HL CONTROL - NEW () ] 
Day~ 

URS - Gulfco BERA X ?. ) \ r~ CONTROL 
Day -!..1L 
URS - Gulfco BERA >< NAS 01 g. 

I ' Day -iQ_ 

URS - Gulfco BERA % 8". I i ,. NAS 02 
Day~ 

URS - Gulfco BERA 

~ Q (I ,.- NAS 03 
Dayju_ 

URS - Gulfco BERA % r.' NAS04 
Day~ 

URS - Gulfco BERA 

~ NAS 05 f , 
Day~ I 
URS - Gulfco BERA y I 
NAS 06 f. 0 I ~ 

'J Day __j£_ 

URS - Gulfco BERA 

~ I NAS 07 fl 
Day~ 

,, i> 
URS - Gulfco BERA 

~ NAS 08 ~,0 
Day --4.2-

.. 
URS - Gulfco BERA ?< 

i 

) NAS 09 D. o ~ 

Day~ '1 

-
Comments: 

QAU Form #7420a Rev. 9/1 6/10 Page No. __ t_t_C0 __ 



WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata 

ClienU Sal. D.O. NH~N Date Sample No./Sample Date L mg/L ppm• I nit. 

1/~v )rL 
URS - Gulfco SERA 

~ 

CONTROL-NEW 1_ ~ :t_t- 4L Day _I_J_ 

URS - Gulfco BERA l CONT~OL ·t r :t>fy;, I l :t-Day D .. , 
URS - Gulfco BERA 

1(, (,( NAS 01 

=f-~ Day__J.!_ 

URS - Gulfco BERA 

)1 ~ NAS02 ~~ ~-1-
I 

Day..J.L_ 
~ 

URS - Gulfco BERA 

b. 3 NAS 03 L) ~+-Day~ 

URS - Gulfco BERA t5 I• /) • q-NAS 04 :f-,l-Day _li_ 

URS - Gulfco BERA 

~t-J NAS 05
0 1,) o.G Day ___r:_ 

URS - Gulfco BERA ·- NAS 06 '7., ~.<( L .. Day~ 
. 

,, 
~ 

URS - Gulfco BERA 15 / NAS 07 1- I ~ Day __lQ_ 

URS - Gulfco BERA 
'l.. 5 0, 3 ' NASOB 1~V Day _l!_ 

URS - Gulfco BERA 

i, 1- o. 0 NAS09 1-$ Day _l_~_ . r 

I Comments: 
--

QAU Form #7420a Rev.9/16/10 Page No. __ \ \_1_· _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 
·'' 

Client/ Temp. •c 
Date Sample No./Sample Date (actuaVcorrected) pH Time I nit. 

I 
URS - Gulfco BERA 

~ ~ Z.l 0 CONT~OL-NEW f -1 I o 0 1-t L Day_f_. _ 

URS - Gulfco BERA 

~ ~,9 CONTROL 
Day ____lL. 

URS - Gulfco BERA 

~ +.~ NAS 01 
Day_u_ \ 

URS - Gulfco BERA 

~ 1.! NAS 02 1: 

Day _jJ__ 

URS - Gulfco BERA y NAS03 1,~ Day_\_(_ 

URS - Gulfco BERA y. NAS 04 

~9 Day ___tL 
" 

URS - Gulfco BERA 

~ ~ ,9 NAS 05 
,, 

Day _JL_ ' .. 
- -

~ 
URS - Gulfco BERA 

8'.0 I NAS 06 . ' Day_\_!_ '\.. ~ 

URS - Gulfco BERA 

~ =1,9 I 
NAS 07 
DayjJ_ 

Q 

URS - Gulfco BERA y. \. 

NAS_TI__ g',O I ~ 

Day l 
·--

X URS - Gulfco BERA 

~ ~~ NAS09 
I Day _ll_ 

Comments: (D t E- H L 9lt4>lt1'-"'? [t'L~ 

0 
QAU Form #7420a Rev.9/16/10 Page No.-~----



.. ' 
WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

I 
~ ClienU 

Date Sample No./Sample Date 
Sal. D.O. NH,N I nit. %. mg/L ppm• 

~hill 
URS - Gulfco BERA 

=f-.1- ~~ CONTROL - NEW ?.) fiL Day_JL 
. 

' URS - Gulfco BERA 

CONX l- q . y (. -D \ 
l 
I Day I 
I 

URS - Gulfco BERA I NAS 01 L- l- ,f < \ Day _!L__ 

URS - Guffco BERA 
15 --:::;? \ NAS02 ~-Day _jl__ 

URS - Gulfco BERA 
'l,J (o .o NAS03 -1-~ 

Day --U-
"' 

~ 

URS - Gulfco BERA 

t 1-NAS 04 :f .\ Day _lL_ ' 

URS - Gulfco BERA .o\ NAS05 L) -=t-. 1 I Day --U.-
I URS - Gulfco BERA 1.5 \ NAS 06 :t. t L Day _u_ ' 

URS - Guffco BERA -5 
f 

NAs on + g- ( ,D \ Day __ 
--

~ 

URS - Gulfco BERA 

'1J +.1 NAS08 (0 
Day _lL 

\ URS - Gulfco BERA 
L,(v -::;- . c; 

\ 
NAS 09 ( 
Day_lL 

c 

I Comments: (Y 1 ~ r\"L q (1-{l\o ~[~) 

QAU Form #7420a Rev,9/16/10 Page No. __ \_L_JJ_ 



·. 

WET CHEMISTRY LOG· Special Projects • 21 d N. arenaceodentata 

Client! Temp. ·c 
Date Sample No./Sample Date (actuaJ/correoted) pH Tlme I nit. 

I 

URS - Gulfco SERA 

~ 
-

hl CONTROL-NEW r. t ~>D (-{ L 
Day J.l._ 
.. 

~ 
URS - Gulfco SERA t 

CONTROL !'.0 Day __l.!::::_ 

URS - Gulfco SERA y NAS 01 ;>-, 
Day}];:_ 

.. 

~ 
URS - Gulfco SERA 
NAS 02 r) I 

Day 1.1_ I 

URS - Gulfco SERA 

~ NAS 03 

Fl ~ 

Day _i!::_ 

URS - Gulfco SERA 

~ NAS 04 r\ Day __[1_ 
' 

URS - Gulfco SERA 

~ V, NAS 05 
I•' Day~ 
- y, URS - Gulfco SERA 

~ NAS 06 P. \ u' I ' -
"11; Day~ 

:.~ URS - Gulfco SERA 

~ NAS 07 f -D Day~ 

URS - Gulfco SERA y NAS 08 t .o ,, .. 
Day~ 

·-

~ 
URS - Gulfco SERA ~-0 NAS 09 

~ Day~ 

Comments: 

IJ a-
QAU Form #7420a Rev.9/16/10 Page No. ____ _ 



.. , WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

Client/ Sal. D.O. NH~N Date Sample No./Sample Date I nit. %. mg/L ppm 

•fc URS - Gulfco BERA 

l~"' HL-# CONTROL - NEW l~ t.'). \ II 
Day _l_l _ 

. URS - Gulfco BERA 
l. 5 I 

CONTROL -::; ,~ b. ~ Day~ 

URS - Gulfco BERA 

7_~ :r ,~ LO.v ( NAS 01 
Day ..2L_ . 
URS - Gulfco BERA 

(_L{ +-+ NAS02 

I Day .....:!:..L 
URS - Gulfco BERA 

1-) NAS 03 
l-·1-Day ....2...1_ 

URS - Gulfco BERA 
I· NAS 04 I· 1..) -:;It- L 

Day~ 

URS- Gulfco BERA 
NAS 05 L.f :t .+- '\._ 
Day .:1...L_ 

~ . 
URS - Gulfco BERA 
NAS 06 1.s' -::; . (, (u I 

~ 
Day ....::l.L 

URS - Gulfco BERA 
NAS 07 l 
Day~ 7..5 f,l,. Lo. \ 

~ ' URS - Guffco BERA 

~I~ (_ NAS 08 l l_) . 
Day 'L.. 

\ URS - Gulfco BERA 
L-) -:J-,(p IOL \ NAS OC' \ r! 

Day __ 

Comments: 

QAU Form #7420a Rev.9/21/10 Page No. ---'-{ +-)_h_ 



I 

WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata 

ClienU Temp. ·c 
Date Sample No./Sample Date 

(actuaVcorrected) 
pH Time I nit. 

J/ 
URS - Gulfco SERA 

~ HL CONTROL - NEW 9. fo ;::, 
Day -f.1-

URS - Gulfco SERA X CONTROL 7,4 I• Day~ 

URS - Gulfco BERA 
NASO\ 
Day _ l_ 0 ~ , '\ 

URS - Gulfco SERA 

~ ) I'\ NAS02 
Day _lL 

URS - Gulfco SERA 0 . 0 NAS03 
Day ....12_ 

URS - Gulfco BERA 

~ r. o NAS 04 ,, 
Day _ll_ . 

~ 
URS - Gulfco SERA 

1.~ NASOS 
Day _ll_ 

~ URS - Gulfco BERA 

~ l.~ .. ' )~·, 
NAS 06 
Day _.1}_ 

f(' URS - Gulfco BERA 

~ I NAS 07 r o 
Day _l_}_ 

I 

URS - Gulfco BERA 0 t 
NAS08 .f, ~ I 

Day _iL_ I 
~ I 

URS - Gulfco BERA X fi I 1 
NAS 09 
Day __l}_ 

Comments: 

QAU Form #7420a Rev.9/22/10 
tti {Y 

Page No. ___ _ 



, WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

Client/ Sal. D.O. NH3N 
Date Sample No./Sample Date .... mg/L ppm• I nit. 

" 

k)t · URS - Gulfco BERA 
CONTROL-NEW L~ :; ~ A f{L Day ___l2_ 

' URS - Gulfco BERA 

CONTI~ Day __ 1. f-~ o. 5 
-~ . 

URS - Gulfco BERA 
NAS 01 2 :)_~ . :r ft, 

I Day ---12.... I 

URS - Gulfco BERA 
u1. 

I 
NAS 02 2'-l l-. '1 o. Day ___l}_ 

URS - Gulfco BERA D . /,Cf NAS~ '1~ =1.5 
I Day 

URS - Gulfco BERA •' 

,~~ NAS04 15 gr 
Day~ 

URS - Gulfco BERA 
24 ~) ( fj, •' NASOS \ Day _12_ 

URS - Gulfco BERA ::,. s NAS06 D .o \ 
Day _l1_ 

URS - Gulfco BERA 

CJ.S \ '" NAS 07 (_ (o. t Day ....!.l_ 
-· 

URS - Gulfco BERA 

1-. s NAS08 2.. .Df-Day _.l2_ 
, 

URS - Gulfco BERA 
NAS 99 t.... S 1·5 . 'L 
Day_2.__ 

Comments: 

QAU Form #7420a Rev.9/22/10 
1~1 

Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

Client/ Temp. •c 
Date Sample No./Sample Date 

(actuaUcorrected) 
pH lime I nit. 

q/ti)lo 
URS - Gulfco BERA y ~, CONTROL - NEW 91o HL Day _tj_ 

URS - Gulfco BERA v. I 

co~x 1.V ' Day 

URS - Gulfco BERA v I 

NASR =J.4 Day 

URS - Gulfco SERA y NASA- g 0 ' 1 
';. 

Day 

URS - Gulfco BERA y NAS.:1L 0, 0 I·· 
' 

Day 
I 

URS - Gulfco BERA y NASn_ =~-~ Day 

URS - Gulfco SERA 

~ 1 .9 NASL Is 
!'J Day :• 

l/< 
~ 

URS - Gulfco BERA 

NAS~ 5,0 
Day 

' X ' URS - Gulfco SERA 
NASji_ K' . 0 
Day 

URS - Gulfco SERA 0 NAS!i_ t . 0 Day 
-'• 

~ 
~· 

URS - Gulfco BERA ro NAS~ , 
Day l I 

--

Comments: 

QAU Form #7420a Rev.9/22/10 
( 5 w 

Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

ClienU Sal. D.O. NH;,N 
Date Sample No./Sample Date 

"" mg/L ppm• I ni t. 

~/7_ 1t 
URS - Gulfco SERA .Jc?"n:; ~L ID CONT~L - NEW :r. v A-
Day 

URS- Gulfco SERA 

t.t( (o ' CONZ :r .r Day 
-
URS - Gulfco SERA 

c .\S NAS 01 i- ·1-Day -cl---
URS - Gulfco SERA 

-:r.~ ~ NASji_ :~ 
. 

Day 
~ 

URS - Gulfco BERA 

NAS~ 1 ~~ Q, \ \ Day t 

I URS - Gulfco BERA 

·l~ NASJ!L_ 1.~ 1-·+-Day 

URS - Gulfco BERA 

1<1-NASJ.j_ -;. · ~t 0. ( 
Day 

URS - Gulfco BERA L ,o\ NASJ!f_ & :r.l-Day 
--

' 
URS - Gulfco BERA 

NAS~ 1,. 1- ·1- { o,v \ 
Day 

URS - Gulfco BERA ,, 
NAS 08 ?_) :r ,j- ~ ') \ 
Day~ 

-

URS - Gulfco BERA 
1-~t 

(_ o . {_, ' I I NAS.Ji_ 
Day 

Comments: ®l t: HL ~ ' 'V~ t ID ___::;,; [ l sJ 

QAU Form #7420a Rev.9/22/10 
() b 

Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects· 21d N. arenaceodentata 

ClienU T81)'1p. ·c Date ·' Sample No./Sample Date (actuaVcorrecfed) pH Time I nit. 

11 
URS - Gulfco BERA 0 ~)0 P/L r1s 0 CONTf?L - NEW g,o Day 

URS - Gulfco BERA Yl( .· 
\ CONTROL '/.0 ., 

Day~ 

URS - Gulfco BERA y, NAS 01 g.o 
Day-JL 

I 
URS - Gulfco BERA 

~ II NAS Of?s :} . ~ " ' 
Day __ 

. . 

~ 
URS - Gulfco BERA 
NAS 03 g.o ·~ Day __j_L_ 

URS - Gulfco BERA y, )..> 

NAS 04 
t.~ 

IQ -
Day ---l,L_ 

' ~ ~ 
"~ ''· 

URS - Gulfco BERA ;,, 
NAS 05 1·0 
Day -l.S-- ~ 

URS - Gulfco BERA JYI1 NAS 06 1 - ~ ·~· ~f ,. Day __1)_ 
.. 

,;~. h URS - Gulfco BERA 
NAS 07 1\4 
Day ___1)_ 

URS - Gulfco BERA 

~ NAS 08 f· ~ 
Day -ti--

~ 
' 

URS - Gulfco BERA 

NAS1L ~ .I ~ 
Day cl. 

Comrr ~nts : 

QAU Form #7420a Rev.9/22/10 Page No. 



WET CHEMISTRY LOG· Special Projects - 21 d N. arenaceodentata 

Client/ Sal. D.O. NH)N 
Date Sample No./Sample Date 

~ mg/L ppm• I nit. , URS - Gulfco BERA 
p~ t( I CONTr?L - NEW "AS l 1: NA-Day 

URS - Gulfco BERA 
CONTt}OL 
Day l~ 1. :t <:'0.01 

URS - Gulfco BERA 

NAS~ 
Day 'lb 1.1 o.o(j 

I 

URS - Gulfco BERA 

NAS.Jl_ 
Day 

;J.C {. K <_ o,o l 
. 

URS - Gulfco SERA 

NAS.Jl_ 
Day ~" { , g o. 0 Lf 
URS - Gulfco BERA 
NAS04 
Day _1L_ ~" (,1 o. 0' 

' URS - Gulfco SERA 
NAS 05 

:l" 1:· 1 < O.o l Day ....ti.-

URS - Gulfco SERA 

NASJl_ 1" 1-. '{ <o.o ' 
I . Day 
. ~ 

URS - Gulfco BERA 
I NAS 07 1·1 <v.o l 

Day .J..(_ liP 

URS - Gulfco BERA < o.o l I • ~ 
NASJJ__ 

"" 1.8 Day 
~ 

URS - Gulfco BERA 
1~1 NAS_j]_ ~ " <o,o I Day 

Comtnents: 

QAU Form #7420a Rev.9/22/10 
( 0 b 

Page No. ___ _ 



~ 

WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata . 

Clientl Temp. •c 
Date Sample No./Sample Date (actuaVoorrected) pH Time I nit. 

1~~/1 0 
URS - Gulfco BERA y, CONT{~OL - NEW r.o /'310 ~ Day ~ 
URS - Gulfco BERA /I( 1 

CON, lOL g.o Day li 
URS - Gulfco BERA 

~ [ 

NAS.Th..___ g. 0 Day 

URS - Gulfco BERA 

~ NASj1__ ~.0 Day 

URS - Gulfco BERA 0 NAS_ft__ ~ 0 
' ' 

Day 

URS - Gulfco BERA 

~ NASjl_ t.v Day 

URS - Gulfco BERA w ., NA~ji_ r·1 Day 

URS - Gulfco BERA 

~ .l NAS 06 
~- D ,;.;, DayJL 

' I ~ 
URS - Gulfco BERA 0 'I NAS.lb_ K.D 

,._ 
Day ~ 
URS - Gulfco BERA 10 NA~!L t.o 

'" Day b 

URS - Gulfco BERA 0 NASjJ_ ~. l Day f 
Comments: 

QAU Form #7420a Rev.9/22/10 Page No. 



WET CHEMISTRY LOG· Special Projects • 21 d N. arenaceodentata 

Client/ Sal. D.O. NH,N 
I Date Sample No./Sample Date I ni t. 

"' mg/L ppm• 

11 Zk(l D 
URS - Gulfco BERA 
CONTROL-NEW ;J~ <61 tJ~ DIL LS Day __lL_ 

URS - Gulfco BERA 
.. 

CONT~OL 2~ '8 - \ <:"D I 0 I 
Day~ 

URS - Gulfco BERA 

JL-\ NAS 01 s-·1 o.l"L 
Day __l__f:_ 

--

URS - Gulfco BERA 
NAS 02

6 Day~ ]\.\ ~ . \ <o. o I 

URS - Gulfco BERA 

NAS_j1_ 
Day )~ ~ J (.o. o 

URS - Gulfco BERA 
NAS Ot 1Y 8'-J .0~ .. Day ___lE_ 

. I 

URS - Gulfco BERA 

J_y .. 
NAS.J.L ?>' -~ (0.() l 
Day 

URS - Gulfco BERA 2'1 I ~ NAS_Th_ 
(J . J 

< 0.0[ 
~ -

Day 

'· URS - Gulfco BERA 

NASJ1_ 2y ~ 0 ~ o. D I 
:' 

Day 

URS - Gulfco BERA 
NASO~ 
Day ___l__k2_ 2y 8 I ~o.u! 

URS - Gulfco BERA 
~cJ. Ol 

NASJt_ 1,~, f/ Day -

Comments: 

QAU Form #7 420a Rev.9/22/1 0 Page No. ___ _ 



WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata 'I 
CllenV Temp. ·c 

Date Sample No./Sample Date (actual! corrected) pH Time I nit. 

4[ti fto 
URS - Gulfco BERA 

~ HL CONTROL - NEW fL_ 0 
Day _ l1_ 

URS - Gulfco BERA 

~ CONTROL r. L 
Day ....u._ 

URS - Gulfco SERA y. f'\ NAS 01 
Day __l]:__ 

URS - Gulfco BERA /, NAS 02 \ Day .G:._ 

URS - Gulfco BERA 

~ ?.\ NAS 03 
Day __1_1:_ I 

I 
URS - Gulfco BERA 

~ NAS04 f. ( ' ; 

Day __l}_ 

URS - Gulfco BERA 

~ NAS 0/5 r. Day __l_ 
.. 

URS - Gulfco BERA M NAS 06 F. 
Day _/_ 

URS - Gulfco BERA y !.l > NA~_n_ 
' 

Day 1-

URS- Gulfco BERA 

~ g,l .. NAS ?8 
Day 2__ 

URS - Gulfco BERA 

~ ~}1.-« NAS 09 
Day l3:..._ \ 

Comments: 
\ 
! 

QAU Form #7420a Rev.9/27/10 Lr~ Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

Client' 
Sal. D.O. NH3N 

Date Sample No./Sample Date %a mg/l ppm• I nit. 

(li /t URS - Gulfco BERA 
CONTROL - NEW .l- . HL Day .J.l_ 

URS - Gulfco BERA 
CONTROL q ':1 ' 1-._ Day ..11:_ . 

I 

URS - Gulfco BERA 
NAS 01 ~ :=t-i-- . *l . 
Day ___t::±_ . 
URS - Gulfco BERA ?.i . \ NAS 02 71-Day -l.J:_ 

-

URS - Gulfco BERA 
NAS03 '2 ~ =t 8' IJ -~ 
Day .JJ:_ 

URS - Gulfco BERA 

.~ NASji_ ltJ 1 - ~ Day I 
r 

URS - Gulfco BERA 

4 NAS 05 -:;.. r ' Day jl_ #-

' .. 

URS - Gulfco BERA 

.1'-' NAS 06 g-.r Day B.._ 

URS - Gulfco BERA 

:j.¥ 0 .'1 ') NAS 07 i il 
Day __lL_ 

URS - Gulfco BERA . I~' NAS 08 ~ 1 i 1 
Day J.J:_ 

·=-···--·-. 
URS - Gulfco BERA +· ~ NAS ~9 r o~ 
Day j3:_ 

Comments: 

QAU Form #7420a Rev.9/27/10 Page No. ____ _ 



-- WET CHEMISTRY LOG· Special Projects· 21d N. arenaceodentata 

ClienU Temp. •o 
Date Sample No./Sample Date (actuaVcorrected) pH Time I nit. 

~~ I r 
URS - Gulfco BERA 

~ ==t 'l' HL CONTROL-NEW • 
Day __lL 

\ 
URS - Gulfco BERA 

~ ' I 
CONTROL il 

I ~ 

•I Day ''6 

URS - Gulfco BERA 

~ NAS 01 =t.{ Day " l URS - Gulfco BERA 

~ NAS 02 1· i Day_1!&_ 
. 

I 

~ 
URS - Gulfco BERA 

f.o I!' NAS 03 
Day ___.!..$_ 

URS - Gulfco BERA 
,, 

l NAS 04 I~ :f-, 9 .I 

Day_l _ I '~ 
URS - Gulfco BERA 

~ f~D NAS 05 
Day __!L I·· 

l~ 
URS - Gulfco BERA 

~ NAS06 r.o 
1.>· Day __!L . , 

' F• 
URS - Gulfco BERA 

~ 
j"'l:' 

NAS 07 f.tJ 
Day _d__ 

1 
URS - Gulfco BERA y, NASOB ~- 0 Day .JL 

URS - Gulfco BERA 

~ g-,u NAS 09 
Day _l~_ ' ,._ 

Comments: 

QAU Form #7420a Rev.9/27/10 
f 1 [\._ 

Page No. ____ _ 



I 
WET CHEMISTRY LOG- Special Projects - 21d N. arenaceodentata I 

~ .. 

CllenU 
Sal. D.O. NH3N 

Date Sample No./Sample Date ~ mg/L 
I·· ppm• I nit. 

{1 /fa 
URS - Gulfco BERA 

PL CONL-NEW l.. ~ ~ tJ . 
1. Day 

.'• 
URS - Gulfco BERA 
CONTROL l~ i--1-. ~ 0 .o \ Day ___1l_ 

' 

URS - Gulfco BERA 
NAS 01 '- =J . ~ ·D Day _tl_ 

URS - Gulfco BERA 

kr-,, NAS02 
'1...5 -=f,f- { Day ___.1L 

URS - Gulfco BERA 

/. 0-NAS03 -=f,g Day __jj_ 

URS - Gulfco BERA 
NAS 04 

~~ 0 0 
Day~ 

URS - Gulfco BERA 

l.~ NAS 05 :+.r ,.~o \ Day __fL._ 

' URS - Gulfco BERA 
NAS 06 s -+ -~ (' I 

' . ·-\ Day ..JL . 
I 

·" URS - Gulfco BERA 
NAS 07 ·z_ .{ :;. . ~ I!' I Day ___jj:_ 

URS - Gulfco BERA . / NASOS 1-~ 
.{) 

Day ____!!_ I 

URS - Gulfco BERA 
'<· 

NAS 09 '{ ( =r.t . • r. { 
l Day_1_ 

Comments: 

QAU Form #7420a Rev.9/27/10 Page No. __ /_1_h_ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 
' 

Client/ Temp. ·c 
Date Sample No./Sample Date (actual/corrected) 

pH Time I nit. 

URS - Gulfco SERA Y< 
~ 

/L CONTROL - NEW ~~ \ q; ttL v Day~ 

\ URS - Gulfco SERA 

~ CONTROL r , t) ., 

Day _j1_ 

URS - Gulfco SERA /!( NAS 01 f 
Dayli_ I Q 

URS - Gulfco SERA 

~ NAS 02 r. o s Dayjj_ . 
URS - Gulfco SERA v, t.'U NAS 03 

I• Day._t.L 
--

URS - Gulfco SERA I~ r.o NAS 04 II ~~ Day J.1_ 

URS - Gulfco SERA % ar , u 
NAS ~~ 
Day_._ 

X 
,. 

URS - Gulfco SERA 
f , D ~ NAS 06 -, ,·• 

Day _jj_ 
' ~ ~ 

URS - Gulfco SERA M 'I NAS 07 f.O Day__li_ 

URS - Gulfco SERA u I 
' 

NAS 08 r 'l 
Day___D_ I 

I URS - Gulfco SERA A 
j 

NAS1L r:r, 0 
I 

Day ' 
Comments: 

QAU Form #7420a Rev.9/27/10 Low Page No. ___ _ 



WET CHEMISTRY LOG- Special Projects- 21d N. arenaceodentata 

ClienV Sal. D.O. NH)N 
Date Sample No./Sample Date 

"' mg/L ppm• I nit. 

I 

"11 "1\ 
URS - Gulfco BERA 

~l-CONTROL - NEW 

-~ i.Y Day -l'i_ 

\ URS - Gulfco BERA 

< 
(. 

CONTROL L- .5 1 s .o 
Day ..1.1__ 

URS - Gulfco SERA 

NA~A__ 
Day 2 ~ t. 3 /...0. 
URS - Gulfco SERA 

L Lu. NAS 02 y t .) I 
Day _!]_ 

URS - Gulfco BERA 

1.? NASO ? L_ 
Day __ I 

URS - Gulfco BERA 

) l- ,) Lo. J NAS04 
Day _d_ 

, . .' 
i 

I• 
URS - Gulfco BERA 

L;S :f .) (v.D\ NAS 05 . ! 
-~ 

Day _ll_ 'j, I 
i 

.. 

I URS - Gulfco BERA 

~~ 
j 

' 
NAS~ 'l L. \; . r ·., . · Day .;' . 

-~ URS - Gulfco BERA 

25 NAS 07 -=J,{ /c 
' 

Day ji_ 

URS - Gulfco BERA 
'c 

NAS 08 1. i ,) ,.( I 
'I 

Day .Jj_ 
URS - Gulfco BERA s 1 .c; (o t; l NAS11_ 
Day . 1 

Comments: 

QAU Form #7420a Rev.9/27/10 LOb Page No. ___ _ 



WET CHEMISTRY LOG· Special Projects- 21d N. arenaceodentata 

Client/ Temp. •c 
Date Sample No./Sample Date (actuaVcorrected) pH Time I nit. 

URS - Gulfco BERA 0 7,1 o q~v ~\, ) CONTROL - NEW 

1 
Day _1Q_ 

\· URS - Gulfco BERA 0 P,o CONTROL \ Day .J.Q_ 

URS - Gulfco BERA 

~ l NAS 01 ?.u 
Day~ 

URS - Gulfco BERA 

~ NAS 02 'f ·o 
Day <tO 

-

J ~ 
URS - Gulfco BERA 
NAS 03 g 0 I ' 

Day ..:lJL.. ... 
URS - Gulfco BERA /-14 NAS04 f .o 
Day ....L2_ 

URS - Gulfco BERA v, '·· 

NAS 05 t.o 
Day~ 

;·· 
URS - Gulfco BERA 

~ I~ 
NAS 06 f 0 

1, Day -U2-
URS - Gulfco BERA 0 NAS 07() r o 
Day 2:3!_ 

[I 

URS - Gulfco BERA 

~ NAS 08D F.o 
Day~ 

~ 
.. 

I URS - Gulfco BERA 
0-0 NAS~ . 

Day __ 
... 

Comments: 

L\o..-
QAU Form #7420a Rev.9/27/10 Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 
I 

Client/ Sal. D.O. NH3N 
Date Sample No./Sample Date .... mg/L ppm• I nit. 

9(} t 
URS - Gulfco BERA 

L ~ HL CONTROL - NEW I• 
f' 0 

Day~ 

\ URS - Gulfco SERA 

Lf CONTROL &.~ ~ . :;; 
Day ....1E.._ 

" URS - Gulfco SERA I • NAS 01 l_ 'i !.'0 . \ Day~ 
I 

URS - Gulfco SERA < ~.~ 4&;< 
NAS02 l_ 8'.o 
Day~ 

- --

URS - Gulfco BERA 

i NAS 03 r.o ( AD'\ Day~ 
.. 

URS - Gulfco SERA 
NAS04 L l.-1 ~.0 \: Day~ 

URS - Gulfco BERA 

I. f NAS 05 'l_) r " Day~ ,, .. 
,. . l ,, URS - Gulfco BERA 

.0 \ NAS06 1_) ~ ·( 
Day ...:1£_ 

I 

~ ~~ URS - Gulfco BERA 

'"t ~. < , I • 
NAS07 i.0 I 
Day~ 

. 
-'!" 

I URS - Gulfco SERA 
L. < NASOB ~-0 0 

I Day 1-0 
·= .. 

URS - Gulfco BERA 
NAS 09 8'-D < . 1\ Day~ 

Comments: 

QAU Form #7420a Rev.9/27/10 
·1_ I to 

Page No. ____ _ 



WET CHEMISTRY LOG- Special Projects - 21 d N. arenaceodentata 

ClienV Temp. •c 
Date Sample No./Sample Date (actual/corrected) pH Time I nit. 

I y f, I! 
URS - Gulfco BERA 

HL CONTROL [. 0 0 
Day ....!::.l_ 

-" .::. 

URS - Gulfco BERA y, ,. 

;, NAS 01 g 0 
Day _},j_ ,_ 

URS - Gulfco BERA 

~ $', 0 NAS 02 
Day~ ~ 

"'" 
"· URS - Gulfco BERA ;yt( ~ 

NAS 03 fl . 
Day __2:1_ I 

I URS - Gulfco BERA M ~. ' NAS 04 
Day~ 

URS - Gulfco BERA 

~ 
1-

NAS 05 t, \ '" Day~ '-' .-. I 
I 

URS - Gulfco BERA 0 ~ ... NAS 06 . v 
Day~ 

URS - Gulfco BERA 

~ ro NAS 07 
Day~ 

URS - Gulfco BERA y, ~ .' - r• NAS 08 I•· 
Day _2:l_ 1 = ·-

URS - Gulfco BERA 

~ ~ . \ NAS 09 -~ 

Day_2i_ 

Comments: 

QAU Form #7420a Rev. 10/1/10 
2L ~-

Page-No. ____ _ 



WET CHEMISTRY LOG- Special Projects • 21 d N. arenaceodentata 

Client/ Sal. D.O. NH3N 
Date Sample No./Sample Date ..... mg/L ppm" 

I nit. 

I URS - Gulfco BERA 

(· 1-{t-I I 
' 

CONTROL l l .t ( Day _::l_ ... 

URS - Gulfco BERA 
~z_ ( NAS 01 1 .7-- \ Day 2.!_ f 

-

URS - Gulfco BERA 
NAS 02 l -1- ( t: \ I '• 
Day J:...L_ 

.. 

I 
URS - Gulfco BERA 
NAS 03 

,. s =f,l- O~C Day~ 
.. -

URS - Gulfco BERA ( NAS04 5 ~-+- ' Day _l_L 

URS - Gulfco BERA 
~l s \ NAS 05 ':j , rt ( • 

Day _ld_ 

URS - Gulfco BERA 
NAS 06 :r.r (v-,, Day ___1:l_ 

·•· 
' l URS - Gulfco BERA 

NAS 07 'l5 1J < I Day -.lL 
' 

l l~ URS - Gulfco BERA 2 ( NAS 08 =f ,r t 

Day_lL 

URS - Gulfco BERA / :;- / 8 I ·' NAS 09\ l) -
Day_'\._ 

. 

Comments: 

QAU Form #7420a Rev. 10/1/10 
2. L b Page No. ____ _ 



TRIMMED SPEARMAN-KARBER METHOD. VERSION 1.5 

DATE: 9/10/10 TEST NUMBER: 9/10/10 DURATION: 
TOXICANT CdCl2 
SPECIES: Neanthes arenaceodenta 

RAW DATA: Concentration 
(mg/1) 

.00 
4.80 
6.30 
8.40 

11.20 
15.00 
20.00 

SPEARMAN-KARBER TRIM: 

Number 
Exposed 

9 
9 
9 
9 
9 
9 
9 

.00% 

SPEARMAN-KARBER ESTIMATES: LC50: 
95% LOWER CONFIDENCE: 
95% UPPER CONFIDENCE: 

Mortalities 

1 
0 
1 
8 
9 
9 
9 

7.40 
6.86 
7.99 

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING. 
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION. 

96 H 



II CUent I PBS&J STOX - CdCI2 I LoglnNo. I PBS&J Job No. I 47ooo1 .oo o4oo 

96 h Acute Neanthes arenaceodentata Toxicity Test Condition Summary 
Test Method ASTM E 1611 

Test Organism: Neanthes arenaceodentata 

Test Type: Acute Static 

Temperature: 20 ± 1 

40 ml plastic cup 

3 

30 mL (minimum) 

None 

NA 

~ 90% survival in control 

I Teat ConcentratiOna (!!!giL): 
1 

) Control. 4.8, 6.3, 8.4, 11.2, 15.0, 20.0 

STdx Solulqn 1 DaWt'lmell .. ' ~ q l1a} 10 12.3o t-11 ~· J!41."-: ~ J . ~ 
'?~ ~ IIIMW,I ·, 

STOX Solution 2 DaWTimeltnltllte; '· Nf\ 
${OX ::.~!:..{·~':~ 

:,o.· -" : -· 

Oh lnftldan 

24h Counts 

48h Counta 

2-3 wk old juveniles 

96 h 

16:8 h; ambient light; 50-100 
ft-c 

None 

3 (minimum) 

LAB-W (20 ppt) 

None 

N/A 

N/A 

Nit 

INA 

,Vl4 

Nt\ 

NA NA 

This test was conducted in accordance with the method standards or according to the exception(s) as noted: 

Final Review Signature 

W\lm 
Data correction codes: IE-incorrect entry; WC- wrong column; WR-wrong row; TN-transposed number; ONV-organism not visible Initial Review 

96 hr Neanthes arenaceodtmtala - STOX P~ru~ 1 nf 11 

II 



I Clleot I PBS&J STOX - CdCI2 P8S&J Job No. I 47ooo1.oo o4oo 

Acute Toxicity Test with Neanthes arenaceodentata 

No. of 8\lvMng Organllma 1': ';; ·-=, )lo. ~-Survtmg, Organierneo :!r ;' 
Cone. Rep. cone. Rep, 

. b.i:if· l:98hf (mgll.) Oht 24hr 48hr 72hr 98hr (mgt\.) I; 24hr 48hr nhl' 
I 

~ J ) ~ ?, A 3 l- 0 0 A 0 

B ~ ) ) 3 3 B 3 L I 0 i> 
Control c 3 7 ' 

) ] 11.2 c 3 L.. I 
I (.) 0 

0 0 

E E 

A ~ '\ > ·~ 3 A 3 0 0 0 0 

B 3 ) ) 3 3 8 3 D 0 0 0 

4.8 c 3 ? 3 ) 'l 15.0 c 3 D 0 0 0 

0 0 

E E 

A i ) 3 ? 
'2 A 3 0 0 () 0 

B 3 / ) 3 3 8 3 0 0 0 0 

6.3 c ~ > ) 3 3 20.0 c 3 b 0 v u 

0 0 

E E 

A ~ ) 7 z_ 0 A 

B 3 '1-- 1... t 0 8 

8.4 c 3 3 ) I I c 

0 0 

E E 

Comments. \ 

~~~ 
Data correction codes: IE-Incorrect entry; WC- wrong column; WR-wrong row; TN-transposed number; ONV-organism not visible Initial Review 

96 hr Neanthes arenaceodentata - STOX P::.nP? nf A 



I Client I PBS&J STOX - CdCI2 I LOgin No. I PBS&J Job No. I 47ooo1.oo o4oo 

Water Quality Parameters -Neanthes arenaceodentata 

I 

a 

· :;:~ ;;~ y·wi · ,~·~. '~~· / ·: fi .z' j 

'· 1; ~> ? ~ ..... 

I 
~ 

.~ ., 1 
(mgll) . :J:· ' 9erw .. 

I 

Reo ,.,·"·: "~·. · ~: ~ , !1 jl: :,-: ' · ~·· . E 
; -

Cont. -:;.or ? -f> 
-

4.8 7-~ 1-_8 
6.3 ~ . 0 --=t ·S 
8.4 '6 -0 7 · ~ 
11.2 ~ - 0 ~-~ 
15.0 3·0 1-B 
20.0 ~ - 0 t--3 

Meter No. 10~ _-=t-~ ~ 
Time )if3 0 1'--/'?..0 

Initials )t() S'K ·?#-- SK 

Cont. ~ - 0 7 -3 
4.8 ~- 'f .? 
6.3 ~ ·l -:, 
8.4 ~ . )- l -3 
11 .2 ~.3 r-:; . 3 
15.0 ~-~ f' 
20.0 o· ? · ~ 

Meter No. ~":) 

Time ) 30 

Initials t+:J .st.<. B'f?-
Comments: 

~lm 
Data correction codes: IE-incorrect entry; WC- wrong column; WR-wrong row; TN-transposed number; ONV-organism not visible Initial Review 

96 hr Neanthes arenaceodentata - STOX 



I Client I PBS&J STOX - CdCI2 I Login No. PBS&J Job No. I 47ooo1.oo o4oo 

Water Quality Parameters -Neanthes arenaceodentata 

'?..-/ 

1.-J I -z....1... 

6.3 ;:Jo 'd-1 '1-1 I "?...-?__-

8.4 d.<J I 8. I ?I I ?-"L 

11.2 dD I~ 1 ?.-7 "Z-1.-

15.0 ~0 "1.../ I '2-Z 

20.0 'd<::> 21 I ?..-(_ 

Therm. No. 1 -8 '/r 
Time l3~G 1'136 

Initials H3 .S.V- 50-

· .. 

. ~. ·:·~ .. --
. ~' ::''·:• ~ 

.~ Cone.: • i -,,, ;; (Mgll.) '>(·~~· 

Cont. 

4.8 2S d-:S 

6.3 2S --;?..~ 

8.4 .21 'd-vf 
11.2 2:S ?-~ 

15.0 22 d-o-
20.0 21 27-1 

Meter No. r-s'=> -=r~s-
Time 18oD JLf'?;O 

Initials rts~ C>K 
Comments: 

\-¥\I~ 
Data correction codes: IE-incorrect entry; WC- wrong column; WR-wrong row; TN-transposed number; ONV-organlsm not visible Initial Review 

96 hr Neanthes arenaceodentata - STOX o ....... ,.... A ,.,c A 



PBS&J Job No. 1 00016848 

AppendixC 

Statistical Analyses 

69 URS- Gulfco BERA Sediment Tests 



CETIS Analytical Report Report Date: 

Test Code: 

05 Oct-10 10:10 (p 1 of 21) 

Gulfco-BERA 1 02-5451-4489 

Neanthes 20-d Survival and Growth Sediment Test PBS&J Environmental Toxicology Laboratory 

Analysis 10: 05-1830-7015 Endpoint: Survival Rate CETIS Version: CETISv1.8.0 

Analyzed: 04 Oct-10 15:03 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch 10: 13-0329-4912 Test Type: Survival-Growth Analyst: 

Start Date: 10 Sep-10 13:00 Protocol: ASTM E1611-00 (2000) Diluent: Laboratory Seawater 

Ending Date: Species: Neanthes arenaceodentata Brine: HW-Marinemix 

Duration: N/A Source: Cal State Univ. Long Beach Age: 

Sample Code Sample 10 Sample Date Receive Date Sample Age Client Name Project 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-1 0 61h URS Corp 100016848 

2F8DB23 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16 00 17 Aug-10 12 30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17Aug-1010:02 17Aug-1012:30 24d 3h 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine - BERA York River, VA 

2F8DB23 Test Sediment Gulfco Marine - BERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS-02 

634EFACF Test Sediment Gulfco Marine - BERA NAS-03 

28602B1E Test Sediment Gulfco Marine - BERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - BERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine- BERA NAS-06 

64BB680B Test Sediment Gulfco Marine - BERA NAS-07 

196479DF Test Sediment Gulfco Marine- BERA NAS-08 

141B370A Test Sediment Gulfco Marine - BERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD 

Angular (Corrected) 0 C>T Not Run 24.6% 

Dunnett's Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical OF MSD P-Value Decision(a:5%) 

64B810E3 2F8DB23 2.317 2.506 8 0.2938 0.0744 Non-Significant Effect 

35ED0318 1.219 2.506 8 0.2938 0.4202 Non-Significant Effect 

634EFACF 0.4063 2.506 8 0.2938 0.7827 Non-Significant Effect 

28602B1E 1.596 2.506 8 0.2938 0.2605 Non-Significant Effect 

1CD8C95F 2.317 2.506 8 0.2938 0.0744 Non-Significant Effect 

31EOE5B3 1.219 2.506 8 0.2938 0.4202 Non-Significant Effect 

64BB680B 0.8125 2.506 8 0.2938 0.6123 Non-Significant Effect 

196479DF 3.506 2.506 8 0.2938 0.0042 Significant Effect 

141B370A 3.85 2.506 8 0.2938 0.0016 Significant Effect 

000-209-180-1 CETISrM v1.8.0.4 Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 05-1830-7015 Endpoint: Survival Rate 

Analyzed: 04 Oct-10 15:03 Analysis: Parametric-Control vs Treatments 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 0.9939352 0.1104372 9 3.214 

Error 1.374281 0.03435702 40 

Total 2.368216 0.1447943 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Mod Levene Equality of Variance 2.788 3.067 0.0167 

Distribution Shapiro-Wilk W Normality 0.9719 0.9367 0.2760 

Distribution Kolmogorov-Smirnov D 0.08322 0.1453 0.4953 

Distribution D'Agostino Skewness 0.9149 2.576 0.3602 

Distribution D'Agostino Kurtosis 0.4794 2.576 0.6316 

Distribution D'Agostino-Pearson K2 Omnibus 1.067 9.21 0.5866 

Distribution Anderson-Darling A2 Normality 0.3312 3.878 0.5245 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 1 1 1 1 

2F8DB23 5 0.76 0.6608 0.8592 0.4 

35ED0318 5 0.88 0.8383 0.9217 0.8 

634EFACF 5 0.96 0.926 0.994 0.8 

28602B1E 5 0.84 0.7764 0.9036 0.6 

1CD8C95F 5 0.76 0.6608 0.8592 0.4 

31EOE5B3 5 0.88 0.8383 0.9217 0.8 

64886808 5 0.92 0.8783 0.9617 0.8 

196479DF 5 0.64 0.5764 0.7036 0.4 

141B370A 5 0.6 05239 0.6761 0.4 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

648810E3 5 1.345 1.345 1.345 1.345 

2F8D823 5 1.074 0.9636 1.184 0.6847 

35ED0318 5 1.202 1.153 1.252 1.107 

634EFACF 5 1.298 1.257 1.338 1.107 

2860281E 5 1.158 1.085 1.232 0.8861 

1CD8C95F 5 1.074 0.9636 1.184 0.6847 

31EOE583 5 1.202 1 153 1.252 1.107 

64886808 5 1.25 1.2 1.3 1.107 

196479DF 5 0.9342 0.8665 1.002 0.6847 

1418370A 5 0.894 0.8136 0.9743 0.6847 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: 

Test Code: 

05 Oct-10 10:11 (p 2 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

0.0051 Significant Effect 

Decision(a:1%) 

Equal Variances 
Normal Distribution 

Normal Distribution 
Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

1 0 0 0.0% 0.0% 

1 0.1166 0.2608 34.31% 24.0% 

1 0.04899 0.1095 12.45% 12.0% 

1 0.04 0.08944 9.32% 4.0% 

1 0.07483 0.1673 19.92% 16.0% 

1 0.1166 0.2608 34.31% 24.0% 

1 0.04899 0.1095 12.45% 12.0% 

1 0.04899 0.1095 11.91% 8.0% 

0.8 0.07483 0.1673 26.15% 36.0% 

0.8 0.08944 0.2 33.33% 40.0% 

Max Std Err Std Dev CV% %Effect 

1 345 0 0 0.0% 0.0% 

1.345 0.1294 0.2895 26.96% 20.19% 

1.345 0.05833 0.1304 10.85% 10.62% 

1.345 0.04763 0.1065 8.21% 3.54% 

1.345 0.08639 0.1932 16.68% 13.91% 

1.345 0.1294 0.2895 26.96% 20.19% 

1.345 0.05833 0.1304 10.85% 10.62% 

1.345 0.05833 0.1304 10.43% 7.08% 

1.107 0.07959 0.178 19.05% 30.55% 

1.107 0.09448 0.2113 23.63% 33.55% 

Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 05-1830-7015 Endpoint: Survival Rate 

Analyzed: 04 Oct-10 15:03 Analysis: Parametric-Control vs Treatments 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 

648810E3 1 1 1 1 1 

2F8D823 0.6 1 0.4 0.8 1 

35ED0318 1 0.8 1 0.8 0.8 

634EFACF 1 0.8 1 1 1 

2860281 E 0.6 1 0.8 1 0.8 

1CD8C95F 0.8 1 0.4 0.6 1 

31EOE583 0.8 1 1 0.8 0.8 

64886808 1 1 08 1 0.8 

196479DF 0.6 0.4 0.8 0.6 0.8 

1418370A 0.4 0.8 0.6 0.4 0.8 

Graphics 

1.0 • 0.4 • 
0.9 • I • • 03 t· • 0.8 • • 0.2 ReJect Nult 
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~ 0.5 U8 
"' 0.0 

~ 0.4 
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-0.1 " Ill 03 

0.2 ·0.2 • 
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-0.3 ,_ 
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"' -0.4 , __ • ___ _. 
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~ 

~ 
0 
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-2.5 -2.0 

000-209-180-1 CETIS TM v1.8.0.4 

• 

Report Date: 

Test Code: 

05 Oct-10 10:11 (p 3 of 21) 

Gulfco-8ERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

• •• • 
•• .... --,... _... --.. -•• 

• 

-- _c_ _____ -'- • ___ _j_ ___ ------- ---------- ~------'---------

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 

Ran kits 

Analyst: ___ _ QA: __ _ 



CETIS Analytical Report Report Date: 

Test Code: 

05 Oct-10 10:11 (p 4 of 21) 

Gulfco-BERA I 02-5451-4489 

Neanthes 20-d Survival and Growth Sediment Test PBS&J Environmental Toxicology Laboratory 

Analysis 10: 01-7680-5971 Endpoint: Mean Dry Weight-mg CETIS Version: CETISv1 .8.0 

Analyzed: 04 Oct-10 15:03 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch 10: 13-0329-4912 Test Type: Survival-Growth Analyst: 

Start Date: 10 Sep-10 13:00 Protocol: ASTM E1611-00 (2000) Diluent: Laboratory Seawater 

Ending Date: Species: Neanthes arenaceodentata Brine: HW-Marinemix 

Duration: N/A Source: Cal State Univ. Long Beach Age: 

Sample Code Sample 10 Sample Date Receive Date Sample Age Client Name Project 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h URS Corp 100016848 

2F8DB23 00-4986-3459 13Aug-10 12:32 13Aug-10 1602 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12 30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12 30 24d 20h 

1CD8C95F 04-8396-9375 16Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64886808 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine - SERA York River, VA 

2F80823 Test Sediment Gulfco Marine - SERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - SERA NAS-02 

634EFACF Test Sediment Gulfco Marine - SERA NAS-03 

2860281E Test Sediment Gulfco Marine - 8ERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - SERA NAS-05 

31EOE583 Test Sediment Gulfco Marine - SERA NAS-06 

64886808 Test Sediment Gulfco Marine - 8ERA NAS-07 

196479DF Test Sediment Gulfco Marine - SERA NAS-08 

1418370A Test Sediment Gulfco Marine - SERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD 

Untransformed 0 C>T Not Run 47.7% 

Dunnett's Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical OF MSD P-Value Decision(a:5%) 

648810E3 2F8D823 2.748 2.506 8 0.9821 0.0291 Significant Effect 

35ED0318 -0.8904 2.506 8 0.9821 0.9910 Non-Significant Effect 

634EFACF -1.648 2.506 8 0.9821 0.9994 Non-Significant Effect 

2860281 E -8.586 2.506 8 0.9821 1.0000 Non-Significant Effect 

1CD8C95F -1.62 2.506 8 0.9821 0.9994 Non-Significant Effect 

31EOE583 0.4183 2.506 8 0.9821 0.7783 Non-Significant Effect 

64886808 0.9695 2.506 8 0.9821 05382 Non-Significant Effect 

196479DF 2.476 2.506 8 0.9821 0.0534 Non-Significant Effect 

1418370A 2.748 2.506 8 0.9821 0.0290 Significant Effect 

000-209-180-1 CETIS™ v1.8.0.4 Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 01-7680-5971 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-1 0 15 03 Analysis: Parametric-Control vs Treatments 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 77.57763 8.619737 9 22.46 

Error 15.35432 0.3838581 40 

Total 92.93195 9.003594 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 13.57 21.67 0.1385 

Variances Mod Levene Equality of Variance 1.183 3067 0.3408 

Distribution Shapiro-Wilk W Normality 0.9511 0.9367 0.0377 

Distribution Kolmogorov-Smirnov D 0.1105 0.1453 0.1264 

Distribution D'Agostino Skewness 2.68 2.576 0.0074 

Distribution D'Agostino Kurtosis 2.312 2.576 0.0208 

Distribution D'Agostino-Pearson K2 Omnibus 12.52 9.21 0.0019 

Distribution Anderson-Darling A2 Normality 0.6844 3.878 0.0739 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 2 058 1.899 2.218 1.454 

2F8DB23 5 0.9817 0.8018 1.162 0.58 

35ED0318 5 2.407 2.263 2.551 1.94 

634EFACF 5 2.704 2.502 2.907 1.918 

28602B1E 5 5.423 5252 5.593 4.78 

1CD8C95F 5 2.693 2209 3.177 1.517 

31EOE5B3 5 1.894 1.628 2.161 1.27 

64BB680B 5 1.679 1.494 1.863 1.193 

196479DF 5 1.088 0.9857 1.191 0.69 

141B370A 5 0.9815 0.7429 1.22 0.45 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: 

Test Code: 

05 Oct-1 0 1 0:11 (p 5 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Equal Variances 

Normal Distribution 

Normal Distribution 

Non-normal Distribution 

Normal Distribution 

Non-normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1876 0.4195 20.38% 0.0% 

1.603 0.2114 0.4728 48.16% 52.31% 

2.91 0.1693 0.3786 15.73% -16.95% 

3.358 0.2379 0.5319 19.67% -31.38% 

5.925 0.2002 0.4477 8.26% -163.4% 

4.653 0.569 1.272 47.25% -30.83% 

3.097 0.3138 0.7017 37.04% 7.96% 

2.45 0.2169 0.4849 28.89% 18.46% 

1.36 0.1205 0.2695 24.76% 47.14% 

2 07 0.2805 0.6272 63.9% 52.32% 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 01-7680-5971 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-1 0 15 03 Analysis: Parametric-Control vs Treatments 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

64B810E3 2.564 2.27 1.876 1.454 2.128 

2F8DB23 1.603 0.58 1.37 0.605 0.75 

35ED0318 2.656 2.262 2.268 2.91 1.94 

634EFACF 1.918 2.528 3.358 2.918 2.8 

28602B1E 5.717 4.78 5.208 5.484 5.925 

1CD8C95F 4.653 2.248 3.23 1.517 1.818 

31EOE5B3 1.27 1.7 1.6 1.805 3 097 

64BB680B 1.712 1.688 2.45 1.35 1 '193 

196479DF 1.283 0.96 0.69 1.36 1.147 

141B370A 207 0.8225 0.81 0.45 0.755 
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Report Date: 

Test Code: 

050ct-10 10:11 (p6of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1 .8 0 

Official Results: Yes 
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CETIS Analytical Report Report Date: 

Test Code: 

05 Oct-1 0 1 0:11 (p 7 of 21) 

Gulfco-BERA 1 02-5451-4489 

Neanthes 20-d Survival and Growth Sediment Test PBS&J Environmental Toxicology Laboratory 

Analysis ID: 07-9275-2912 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.0 

Analyzed: 04 Oct-1 0 15:02 Analysis: Parametric-Control vs Treatments Official Results: Yes 

Batch ID: 13-0329-4912 Test Type: Survival-Growth Analyst: 

Start Date: 10 Sep-1 0 13 00 Protocol: ASTM E1611-00 (2000) Diluent: Laboratory Seawater 

Ending Date: Species: Neanthes arenaceodentata Brine: HW-Marinemix 

Duration: N/A Source: Cal State Univ. Long Beach Age: 

Sample Code Sample ID Sample Date Receive Date Sample Age Client Name Project 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h URS Corp 100016848 

2F8DB23 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35E00318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12:30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine - BERA York River, VA 

2F8DB23 Test Sediment Gulfco Marine - BERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS-02 

634EFACF Test Sediment Gulfco Marine - BERA NAS-03 

28602B1E Test Sediment Gulfco Marine - BERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - BERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine - BERA NAS-06 

64BB680B Test Sediment Gulfco Marine - BERA NAS-07 

196479DF Test Sediment Gulfco Marine - BERA NAS-08 

141B370A Test Sediment Gulfco Marine - BERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD 

Untransformed 0 C>T Not Run 42.9% 

Dunnett's Multiple Comparison Test 

Sample Code vs Sample Code Test Stat Critical DF MSD P-Value Decision(a:5%) 

64B810E3 2F8DB23 3.956 2.506 8 0.8829 0.0012 Significant Effect 

35ED0318 -0.1828 2.506 8 0.8829 0.9340 Non-Significant Effect 

634EFACF -1.547 2.506 8 0.8829 0.9991 Non-Significant Effect 

28602B1E -6.988 2.506 8 0.8829 1.0000 Non-Significant Effect 

1CD8C95F 0.1715 2.506 8 0.8829 0.8577 Non-Significant Effect 

31EOE5B3 1.166 2.506 8 0.8829 0.4447 Non-Significant Effect 

64BB680B 1.492 2.506 8 0.8829 0 3009 Non-Significant Effect 

1964790F 3.89 2.506 8 0.8829 0 0014 Significant Effect 

141B370A 4.279 2.506 8 0.8829 0.0005 Significant Effect 

000-209-180-1 CETIST'-' v1.8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 07-9275-2912 Endpoint: Mean Dry Biomass-mg 

Analyzed: 04 Oct-10 15:02 Analysis: Parametric-Control vs Treatments 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 62 09045 6.898939 9 22.24 
Error 12.40873 0.3102184 40 
Total 74.49918 7.209157 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 1959 21.67 0.0206 

Variances Mod Levene Equality of Variance 1.847 3.067 0.1003 
Distribution Shapiro-Wilk W Normality 0.9545 0.9367 0.0523 

Distribution Kolmogorov-Smirnov D 0.1258 0.1453 0.0464 

Distribution D'Agostino Skewness 1.535 2.576 0.1247 
Distribution D'Agostino Kurtosis 2.253 2.576 0.0243 

Distribution D'Agostino-Pearson K2 Omnibus 7.431 9 21 0.0243 
Distribution Anderson-Darling A2 Normality 0.7207 3.878 0.0599 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 2.058 1.899 2.218 1.454 

2F8DB23 5 0.6648 0.5914 0.7382 0.484 

35ED0318 5 2.123 1.956 2.29 1.552 

634EFACF 5 2.603 2.369 2.837 1.918 

2860281E 5 4.52 4.228 4.812 3.43 

1CD8C95F 5 1.998 1.584 2.412 0.91 

31EOE583 5 1.648 1.445 1.85 1.016 

64886808 5 1.533 1.385 1.681 0.954 

196479DF 5 0.688 0.6058 0.7702 0.384 

1418370A 5 0.5512 0.4594 0.643 0.18 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: 

Test Code: 

05 Oct-10 10:11 (p 8 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1 %) 

Equal Variances 

Equal Variances 
Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Distribution 
Normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1876 0.4195 20.38% 0.0% 

0.962 0.08634 0.1931 29.04% 67.7% 

2.656 0.1964 0.4391 20.68% -3.13% 

3.358 0.2752 0.6154 23.64% -26.47% 

5.484 0.3434 0.7679 16.99% -119.6% 

3.722 0.4873 1 09 54.54% 2.93% 

2.478 0.2382 0.5327 32.33% 19.96% 

1.96 0.1742 0.3896 25.42% 25.53% 

0.918 0.09667 0.2162 31.42% 66.58% 

0.828 0.1079 0.2413 43.77% 73.22% 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 07-9275-2912 Endpoint: Mean Dry 8iomass-mg 

Analyzed: 04 Oct-10 15:02 Analysis: Parametric-Control vs Treatments 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

648810E3 2.564 2.27 1.876 1454 2.128 

2F8D823 0.962 0.58 0.548 0.484 0.75 

35ED0318 2.656 1.81 2268 2.328 1.552 

634EFACF 1.918 2.022 3.358 2.918 2.8 

2860281E 3.43 4.78 4.166 5.484 4.74 

1CD8C95F 3.722 2.248 1.292 0.91 1.818 

31EOE583 1.016 1.7 1.6 1.444 2.478 

64886808 1.712 1.688 1.96 135 0.954 

196479DF 0.77 0.384 0552 0.816 0.918 

1418370A 0.828 0.658 0.486 0.18 0.604 
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Report Date: 

Test Code: 

05 Oct-1 0 1 0:11 (p 9 of 21) 

Gulfco-8ERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 
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CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 20-8204-7622 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-1 0 13 29 Analysis: Parametric-All Pairwise 

Batch ID: 13-0329-4912 Test Type: Survival-Growth 

Start Date: 10 Sep-10 13:00 Protocol: ASTM E1611-00 (2000) 

Ending Date: Species: Neanthes arenaceodentata 

Duration: N/A Source: Cal State Univ. Long Beach 

Sample Code Sample ID Sample Date Receive Date Sample Age 

648810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h 

2F80823 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12:30 24d 21h 

2860281E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE583 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64886808 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

1418370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 10 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Laboratory Seawater 

Brine: HW-Marinemix 

Age: 

Client Name Project 

URS Corp 100016848 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

648810E3 Control Sediment Gulfco Marine - SERA York River, VA 

2F80823 Test Sediment Gulfco Marine - SERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - SERA NAS-02 

634EFACF Test Sediment Gulfco Marine - SERA NAS-03 

2860281E Test Sediment Gulfco Marine - SERA NAS-04 

1C08C95F Test Sediment Gulfco Marine - SERA NAS-05 

31EOE583 Test Sediment Gulfco Marine - SERA NAS-06 

64886808 Test Sediment Gulfco Marine - SERA NAS-07 

196479DF Test Sediment Gulfco Marine - SERA NAS-08 

1418370A Test Sediment Gulfco Marine- SERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement. 

000-209-180-1 CETISTM v1.8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 20-8204-7622 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-10 1329 Analysis: Parametric-All PaiJWise 

Data Transform Zeta Alt Hyp MC Trials NOEL 

Untransformed 0 D<>O Not Run 

Student-Newman-Keuls Test 

Sample Code VS Sample Code Test Stat Critical OF MSD 

648810E3 2F8D823 3.886 4 04 8 1.119 
35ED0318 1.259 2.859 8 0.7922 

634EFACF 2.331 3.792 8 1.051 
2860281E 12.14 4.04 8 1.119 

1CD8C95F 2.29 3.443 8 0.954 

31EOE583 0.5915 2.859 8 0.7922 
64886808 1.371 3.443 8 0.954 

196479DF 3.502 3.792 8 1.051 

1418370A 3.887 4.232 8 1.173 

2F8D823 35ED0318 5.145 4.232 8 1.173 
634EFACF 6.217 4.521 8 1.253 

2860281E 1603 4.635 8 1.284 

1CD8C95F 6.177 4.389 8 1.216 

31EOE583 3.295 3.792 8 1.051 
64886808 2.515 3.443 8 0.954 

196479DF 0.3844 2.859 8 0.7922 

1418370A 0.0006016 2.859 8 0.7922 

35ED0318 634EFACF 1.072 3.443 8 0.954 

2860281E 10.88 3.792 8 1.051 

1CD8C95F 1.031 2.859 8 0.7922 

31EOE583 1.851 3.443 8 0.954 

64886808 2.63 3.792 8 1.051 

196479DF 4.761 4.04 8 1.119 

1418370A 5.146 4.389 8 1.216 

634EFACF 2860281E 9.811 2.859 8 0.7922 

1CD8C95F 0.04066 2.859 8 0.7922 
31EOE583 2.923 404 8 1.119 

64886808 3.702 4.232 8 1.173 

196479DF 5.833 4.389 8 1.216 

1418370A 6.218 4.635 8 1.284 
2860281E 1CD8C95F 9.851 3.443 8 0.954 

31EOE583 12.73 4.232 8 1.173 
64886808 13.51 4.389 8 1.216 

196479DF 15.64 4.521 8 1.253 

1418370A 16.03 4.735 8 1.312 

1CD8C95F 31EOE583 2.882 3.792 8 1.051 

64886808 3.662 4.04 8 1.119 

196479DF 5.792 4.232 8 1.173 
1418370A 6.177 4.521 8 1.253 

31EOE583 64886808 0.7796 2.859 8 0.7922 

196479DF 2.91 3.443 8 0.954 

1418370A 3.295 4.04 8 1.119 

64886808 196479DF 2.131 2.859 8 0.7922 

1418370A 2.516 3.792 8 1.051 

196479DF 1418370A 0.385 3.443 8 0.954 

000-209-180-1 CETJSTM v1.8.0.4 

Report Date: )5 Oct-10 10:11 (p 11 of 21) 

Gulfco-8ERA I 02-5451-4489 Test Code: 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

46.3% 

P-Value Decision(a:5%) 

0.0644 Non-Significant Effect 
0.3787 Non-Significant Effect 
0.3641 Non-Significant Effect 

0.0001 Significant Effect 
0.2494 Non-Significant Effect 

0.6781 Non-Significant Effect 

0.6002 Non-Significant Effect 
0.0794 Non-Significant Effect 
0.0879 Non-Significant Effect 

0.0095 Significant Effect 

0.0020 Significant Effect 
0.0001 Significant Effect 

0.0017 Significant Effect 

0.1084 Non-Significant Effect 
0.1899 Non-Significant Effect 

0.7873 Non-Significant Effect 

0.9997 Non-Significant Effect 

0.7307 Non-Significant Effect 

0.0002 Significant Effect 

0.4703 Non-Significant Effect 

0.3988 Non-Significant Effect 

0.2615 Non-Significant Effect 
0.0139 Significant Effect 

0.0127 Significant Effect 

0.0001 Significant Effect 

0.9773 Non-Significant Effect 

0.2545 Non-Significant Effect 

0.1165 Non-Significant Effect 

0.0033 Significant Effect 

0.0024 Significant Effect 
0.0001 Significant Effect 

0.0001 Significant Effect 

0.0001 Significant Effect 

0.0001 Significant Effect 

0.0002 Significant Effect 

0.1916 Non-Significant Effect 

0.0918 Non-Significant Effect 

0.0027 Significant Effect 

0.0021 Significant Effect 

0.5847 Non-Significant Effect 

0.1119 Non-Significant Effect 

0.1568 Non-Significant Effect 

0.1399 Non-Significant Effect 

0.2984 Non-Significant Effect 

0.9601 Non-Significant Effect 

Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 20-8204-7622 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-10 13:29 Analysis: Parametric-All PaiJWise 

Auxiliary Tests 

Attribute Test Test Stat Critical P-Value 

Control Trend 15 -6 0.2269 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 77.57763 8.619737 9 22.46 

Error 15.35432 0.3838581 40 

Total 92.93195 9.003594 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 13.57 21.67 0.1385 

Variances Mod Levene Equality of Variance 1.183 3067 0.3408 

Distribution Shapiro-Wilk W Normality 0.9511 0.9367 0.0377 

Distribution Kolmogorov-Smirnov D 0.1105 0.1453 0.1264 

Distribution D'Agostino Skewness 2.68 2.576 0.0074 

Distribution D'Agostino Kurtosis 2.312 2.576 0.0208 

Distribution D'Agostino-Pearson K2 Omnibus 12.52 9.21 0.0019 

Distribution Anderson-Darling A2 Normality 0.6844 3.878 0.0739 

Mean Dry Weight-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 2.058 1.899 2.218 1.454 

2F8DB23 5 0.9817 0.8018 1.162 0.58 

35ED0318 5 2.407 2.263 2.551 1.94 

634EFACF 5 2.704 2.502 2.907 1.918 

28602B1E 5 5.423 5.252 5.593 4.78 

1CD8C95F 5 2.693 2.209 3.177 1.517 

31EOE5B3 5 1.894 1.628 2.161 1.27 

64BB680B 5 1.679 1.494 1.863 1.193 

196479DF 5 1.088 0.9857 1.191 0.69 

141B370A 5 0.9815 0.7429 1.22 0.45 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 12 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Decision(a:5%) 

Non-significant Trend in Controls 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Equal Variances 

Normal Distribution 

Normal Distribution 

Non-normal Distribution 

Normal Distribution 

Non-normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1876 0.4195 20.38% 0.0% 

1.603 0.2114 0.4728 48.16% 52.31% 

2.91 0.1693 0.3786 15.73% -16.95% 

3.358 0.2379 0.5319 19.67% -31.38% 

5.925 0.2002 0.4477 8.26% -163.4% 

4.653 0.569 1.272 47.25% -30.83% 

3.097 0.3138 0.7017 37.04% 7.96% 

2.45 0.2169 0.4849 28.89% 18.46% 

1.36 0.1205 0.2695 24.76% 47.14% 

2.07 0.2805 0.6272 63.9% 52.32% 

Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 20-8204-7622 Endpoint: Mean Dry Weight-mg 

Analyzed: 04 Oct-10 1329 Analysis: Parametric-All Pairwise 

Mean Dry Weight-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 

648810E3 2.564 2.27 1.876 1.454 

2F8D823 1.603 0.58 1.37 0.605 

35ED0318 2.656 2.262 2.268 2.91 

634EFACF 1.918 2.528 3.358 2.918 

2860281E 5.717 4.78 5.208 5.484 

1CD8C95F 4.653 2.248 3.23 1.517 

31EOE583 1.27 1.7 1.6 1.805 

64886808 1.712 1.688 2.45 1.35 

196479DF 1.283 0.96 0.69 1.36 

1418370A 2 07 0.8225 0.81 0.45 
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Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 13 of 21) 

Gulfco-8ERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET!Sv1.8.0 

Official Results: Yes 
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Ran kits 

000-209-180-1 CETISTM v1.8.0.4 Analyst: ___ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 14-9818-7789 Endpoint: Mean Dry Biomass-mg 

Analyzed: 03 Oct-10 1346 Analysis: Parametric-All Pairwise 

Batch ID: 13-0329-4912 Test Type: Survival-Growth 

Start Date: 10 Sep-10 1300 Protocol: ASTM E1611-00 (2000) 

Ending Date: Species: Neanthes arenaceodentata 

Duration: N/A Source: Cal State Univ. Long Beach 

Sample Code Sample ID Sample Date Receive Date Sample Age 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h 

2F8DB23 00-4986-3459 13Aug-1012:3213Aug-101602 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16:00 17 Aug-10 12:30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Report Date: 

Test Code: 

J5 Oct-10 10:11 (p 14 of 21) 

Gulfco-BERA I 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Laboratory Seawater 

Brine: HW-Marinemix 

Age: 

Client Name Project 

URS Corp 100016848 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine - SERA York River, VA 

2F8DB23 Test Sediment Gulfco Marine - SERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS-02 

634EFACF Test Sediment Gulfco Marine - SERA NAS-03 

28602B1E Test Sediment Gulfco Marine- SERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - SERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine - SERA NAS-06 

64BB680B Test Sediment Gulfco Marine - SERA NAS-07 

196479DF Test Sediment Gulfco Marine - SERA NAS-08 

141B370A Test Sediment Gulfco Marine- SERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

000-209-180-1 CETIS™ v1.8.0.4 Analyst: __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 14-9818-7789 Endpoint: Mean Dry 8iomass-mg 

Analyzed: 03 Oct-10 1346 Analysis: Parametric-All Pairwise 

Data Transform Zeta Alt Hyp MC Trials NOEL 

Untransformed 0 D<>O Not Run 

Student-Newman-Keuls Test 

Sample Code vs Sample Code Test Stat Critical OF MSD 

648810E3 2F8D823 5.595 4.232 8 1.054 

35ED0318 0.2585 2.859 8 0.7122 
634EFACF 2.187 3.443 8 0.8577 

2860281 E 9.883 3.792 8 0.9445 

1CD8C95F 0.2425 2.859 8 0.7122 

31EOE583 1.649 3.443 8 0.8577 

64886808 2 11 3.792 8 0.9445 

196479DF 5.502 4.04 8 1.006 

1418370A 6.051 4.389 8 1.093 

2F8D823 35ED0318 5.853 4.389 8 1.093 

634EFACF 7.782 4.521 8 1.126 

2860281E 15.48 4.635 8 1.155 

1CD8C95F 5.352 4.04 8 1.006 

31EOE583 3.946 3.792 8 0.9445 

64886808 3.485 3.443 8 0.8577 

196479DF 0.09314 2.859 8 0.7122 

1418370A 0.4561 2.859 8 0.7122 

35ED0318 634EFACF 1.929 2.859 8 0.7122 

2860281E 9.624 3.443 8 0.8577 

1CD8C95F 0.501 3.443 8 0.8577 

31EOE583 1.908 3.792 8 0.9445 

64886808 2.369 4.04 8 1 006 

196479DF 5.76 4.232 8 1.054 

1418370A 6.309 4.521 8 1.126 

634EFACF 2860281E 7.695 2.859 8 0.7122 

1CD8C95F 2.43 3.792 8 0.9445 

31EOE583 3.836 4.04 8 1.006 

64886808 4.297 4.232 8 1.054 

196479DF 7.689 4.389 8 1.093 

1418370A 8.238 4.635 8 1.155 

2860281E 1CD8C95F 10.13 4.04 8 1 006 

31EOE583 11.53 4.232 8 1.054 

64886808 11.99 4.389 8 1.093 

196479DF 15.38 4.521 8 1.126 

1418370A 15.93 4.735 8 1.179 

1CD8C95F 31EOE583 1.407 2.859 8 0.7122 

64886808 1.868 3.443 8 0.8577 

196479DF 5.259 3.792 8 0.9445 

1418370A 5.808 4.232 8 1.054 

31EOE583 64886808 0.4609 2.859 8 0. 7122 

196479DF 3.852 3.443 8 0.8577 

1418370A 4.402 4 04 8 1.006 

64886808 196479DF 3.392 2.859 8 0.7122 

1418370A 3.941 3.792 8 0.9445 

196479DF 1418370A 0.5492 3.443 8 0.8577 

000-209-180-1 CETISTM v1.8.0.4 

Report Date: J5 Oct-10 10:11 (p 15 of 21) 

Gulfco-8ERA 1 02-5451-4489 Test Code: 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

41.7% 

P-Value Decision(a:S%) 

0.0039 Significant Effect 

0.8560 Non-Significant Effect 
0.2806 Non-Significant Effect 

0.0002 Significant Effect 
0.8648 Non-Significant Effect 

0.4800 Non-Significant Effect 
0.4517 Non-Significant Effect 

0.0033 Significant Effect 

0.0021 Significant Effect 

0.0032 Significant Effect 
0.0002 Significant Effect 

0.0001 Significant Effect 

0.0045 Significant Effect 

0.0387 Significant Effect 
0.0468 Significant Effect 

0.9479 Non-Significant Effect 

0.7489 Non-Significant Effect 

0.1804 Non-Significant Effect 
0.0001 Significant Effect 

0.9334 Non-Significant Effect 

0.5381 Non-Significant Effect 

0.4605 Non-Significant Effect 

0.0028 Significant Effect 

0.0016 Significant Effect 

0.0001 Significant Effect 

0.3281 Non-Significant Effect 

0.0698 Non-Significant Effect 

0.0448 Significant Effect 

0.0002 Significant Effect 

0.0002 Significant Effect 
0.0001 Significant Effect 

0.0001 Significant Effect 

0.0001 Significant Effect 

0.0001 Significant Effect 

0.0002 Significant Effect 

0.3260 Non-Significant Effect 

0.3924 Non-Significant Effect 

0.0034 Significant Effect 

0.0026 Significant Effect 

0.7463 Non-Significant Effect 

0.0254 Significant Effect 

0.0268 Significant Effect 

0.0213 Significant Effect 

0.0390 Significant Effect 

0.9205 Non-Significant Effect 

Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 14-9818-7789 Endpoint: Mean Dry Biomass-mg 

Analyzed: 03 Oct-10 1346 Analysis: Parametric-All Pairwise 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 62.09045 6.898939 9 22.24 

Error 12.40873 0.3102184 40 

Total 74.49918 7.209157 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Bartlett Equality of Variance 19.59 21.67 0.0206 

Variances Mod Levene Equality of Variance 1.847 3 067 0.1003 

Distribution Shapiro-Wilk W Normality 0.9545 0.9367 0.0523 

Distribution Kolmogorov-Smirnov D 0.1258 0.1453 0.0464 

Distribution D'Agostino Skewness 1.535 2.576 0.1247 

Distribution D'Agostino Kurtosis 2.253 2.576 0.0243 

Distribution D'Agostino-Pearson K2 Omnibus 7.431 9.21 0.0243 

Distribution Anderson-Darling A2 Normality 0.7207 3.878 0.0599 

Mean Dry Biomass-mg Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 2.058 1.899 2.218 1.454 

2F8DB23 5 0.6648 0.5914 0.7382 0.484 

35ED0318 5 2.123 1.956 2.29 1.552 

634EFACF 5 2.603 2.369 2.837 1.918 

28602B1E 5 4.52 4.228 4.812 3.43 

1CD8C95F 5 1.998 1.584 2.412 0.91 

31EOE5B3 5 1.648 1.445 1.85 1.016 

64BB680B 5 1.533 1.385 1.681 0.954 

196479DF 5 0.688 0.6058 0.7702 0.384 

141B370A 5 0.5512 0.4594 0.643 0.18 

000-209-180-1 CETISTM v1 8 0.4 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 16 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CET1Sv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

<0.0001 Significant Effect 

Decision(a:1%) 

Equal Variances 

Equal Variances 
Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Distribution 
Normal Distribution 

Normal Distribution 

Max Std Err Std Dev CV% %Effect 

2.564 0.1876 0.4195 20.38% 0.0% 

0.962 0.08634 0.1931 29.04% 67.7% 

2.656 0.1964 0.4391 20.68% -3.13% 

3.358 0.2752 0.6154 23.64% -26.47% 

5.484 0.3434 0.7679 16.99% -119.6% 

3.722 0.4873 1 09 54.54% 2.93% 

2.478 0.2382 0.5327 32.33% 19.96% 

1.96 0.1742 0.3896 25.42% 25.53% 

0.918 0.09667 0.2162 31.42% 66.58% 

0.828 0.1079 0.2413 43.77% 73.22% 

Analyst: __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 14-9818-7789 Endpoint: Mean Dry 8iomass-mg 

Analyzed: 03 Oct-10 1346 Analysis: Parametric-All Pairwise 

Mean Dry Biomass-mg Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep4 Rep 5 

648810E3 2.564 2.27 1.876 1.454 2.128 

2F80823 0.962 0.58 0.548 0.484 0.75 

35E00318 2.656 1.81 2.268 2.328 1.552 

634EFACF 1.918 2.022 3.358 2.918 2.8 

2860281E 3.43 4.78 4.166 5.484 4.74 

1CD8C95F 3.722 2.248 1.292 0.91 1.818 

31EOE583 1 016 1.7 1.6 1.444 2.478 

64886808 1.712 1.688 1.96 1.35 0.954 

196479DF 0.77 0.384 0.552 0.816 0.918 

1418370A 0.828 0.658 0.486 0.18 0.604 
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Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 17 of 21) 

Gulfco-8ERA I 02-5451-4489 

P8S&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 
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Ran kits 
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CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 18-1476-5183 Endpoint: Survival Rate 

Analyzed: 01 Oct-1 0 17 50 Analysis: Parametric-All Pairwise 

Batch ID: 13-0329-4912 Test Type: Survival-Growth 

Start Date: 10 Sep-1 0 13:00 Protocol: ASTM E1611-00 (2000) 

Ending Date: Species: Neanthes arenaceodentata 

Duration: N/A Source: Cal State Univ. Long Beach 

Sample Code Sample ID Sample Date Receive Date Sample Age 

64B810E3 16-8978-454 7 08 Sep-10 09 Sep-10 61h 

2F8DB23 00-4986-3459 13 Aug-10 12:32 13 Aug-10 16:02 28d Oh 

35ED0318 09-0472-5272 16 Aug-10 15:28 17 Aug-10 12:30 24d 22h 

634EFACF 16-6612-0399 16 Aug-10 16 00 17 Aug-10 12:30 24d 21h 

28602B1E 06-7739-1134 16 Aug-10 16:36 17 Aug-10 12:30 24d 20h 

1CD8C95F 04-8396-9375 16 Aug-10 16:18 17 Aug-10 12:30 24d 21 h 

31EOE5B3 08-3682-2451 16 Aug-10 17:00 17 Aug-10 12:30 24d 20h 

64BB680B 16-9000-3467 17 Aug-10 09:00 17 Aug-10 12:30 24d 4h 

196479DF 04-2601-5199 17 Aug-10 09:31 17 Aug-10 12:30 24d 3h 

141B370A 03-3732-7882 17 Aug-10 10:02 17 Aug-10 12:30 24d 3h 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 18 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Laboratory Seawater 

Brine: HW-Marinemix 

Age: 

Client Name Project 

URS Corp 100016848 

Sample Code Material Type Sample Source Station Location Latitude Longitude 

64B810E3 Control Sediment Gulfco Marine- BERA York River, VA 

2F8DB23 Test Sediment Gulfco Marine - BERA NAS-01 

35ED0318 Test Sediment Gulfco Marine - BERA NAS-02 

634EFACF Test Sediment Gulfco Marine - BERA NAS-03 

28602B1E Test Sediment Gulfco Marine - BERA NAS-04 

1CD8C95F Test Sediment Gulfco Marine - BERA NAS-05 

31EOE5B3 Test Sediment Gulfco Marine - BERA NAS-06 

64BB680B Test Sediment Gulfco Marine- BERA NAS-07 

196479DF Test Sediment Gulfco Marine - BERA NAS-08 

141B370A Test Sediment Gulfco Marine - BERA NAS-09 

Batch Note: Test was 21d duration, per work-scope agreement 

000-209-180-1 CETIS™ v1.8.0.4 Analyst: __ _ OA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 18-1476-5183 Endpoint: Survival Rate 

Analyzed: 01 Oct-1 0 17:50 Analysis: Parametric-All Pairwise 

Data Transform Zeta Alt Hyp MC Trials NOEL 

Angular (Corrected) 0 0<>0 Not Run 

Student-Newman-Keuls Test 

Sample Code vs Sample Code Test Stat Critical OF MSD 

648810E3 2F80823 3.276 4.389 8 0.3638 

35ED0318 1.724 3.792 8 0.3143 
634EFACF 0.5746 2.859 8 0.237 

2860281E 2.257 4.232 8 0.3508 

1CD8C95F 3.276 4.389 8 0.3638 

31EOE583 1.724 3.792 8 0.3143 
64886808 1.149 3.443 8 0.2854 

196479DF 4.959 4.635 8 0.3842 

1418370A 5.445 4.735 8 0.3925 

2F8D823 35ED0318 1.553 3.792 8 0.3143 

634EFACF 2.702 4.232 8 0.3508 

2860281E 1 019 2.859 8 0.237 

1CD8C95F 0 8 
31EOE583 1.553 3.792 8 0.3143 
64886808 2.127 4.04 8 0.3349 

196479DF 1.682 2.859 8 0.237 

1418370A 2.168 3.443 8 0.2854 

35ED0318 634EFACF 1.149 3.443 8 0.2854 

2860281E 0.5334 2.859 8 0.237 

1CD8C95F 1.553 3.792 8 0.3143 

31EOE583 0 8 

64886808 0.5746 2.859 8 0.237 
196479DF 3.235 4.04 8 0.3349 

1418370A 3.721 4.232 8 0.3508 

634EFACF 2860281E 1.682 4.04 8 0.3349 

1CD8C95F 2.702 4.232 8 0.3508 

31EOE583 1.149 3.443 8 0.2854 

64886808 0.5746 2.859 8 0.237 

196479DF 4.384 4.521 8 0.3748 

1418370A 4.87 4.635 8 0.3842 

28602B1E 1CD8C95F 1.019 2.859 8 0.237 

31EOE583 0.5334 2.859 8 0.237 

64BB680B 1.108 3.792 8 0.3143 

196479DF 2.702 3.792 8 0.3143 
141B370A 3.188 4 04 8 0.3349 

1CD8C95F 31EOE5B3 1.553 3.792 8 0.3143 

64BB680B 2.127 4.04 8 0.3349 

196479DF 1.682 2.859 8 0.237 

141B370A 2.168 3.443 8 0.2854 

31EOE5B3 64BB6808 0.5746 2.859 8 0.237 

196479DF 3.235 4.04 8 0.3349 

141B370A 3.721 4.232 8 0.3508 
64BB680B 196479DF 3.81 4.389 8 0.3638 

141B370A 4.295 4.521 8 0.3748 

196479DF 141B370A 0.4858 2.859 8 0.237 

000-209-180-1 CETIS™ v1.8.0.4 

Report Date: 

Test Code: 

J5 Oct-10 10:11 (p 19 of 21) 

Gulfco-8ERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

LOEL TOEL TU PMSD 

19.9% 

P-Value Decision(a:5%) 

0.2616 Non-Significant Effect 

0.6188 Non-Significant Effect 

0.6868 Non-Significant Effect 
0.6060 Non-Significant Effect 

0.2616 Non-Significant Effect 

0.6188 Non-Significant Effect 
0.6976 Non-Significant Effect 

0.0282 Significant Effect 
0.0136 Significant Effect 
0.6930 Non-Significant Effect 
0.4111 Non-Significant Effect 

0.4754 Non-Significant Effect 
>0.05 Non-Significant Effect 

0.6930 Non-Significant Effect 

0.5660 Non-Significant Effect 
0.2413 Non-Significant Effect 

0.2866 Non-Significant Effect 

0.6976 Non-Significant Effect 

0.7082 Non-Significant Effect 

0.6930 Non-Significant Effect 
>0.05 Non-Significant Effect 

0.6868 Non-Significant Effect 
0.1703 Non-Significant Effect 

0.1133 Non-Significant Effect 

0.7572 Non-Significant Effect 

0.4111 Non-Significant Effect 

0.6976 Non-Significant Effect 

0.6868 Non-Significant Effect 

0.0631 Non-Significant Effect 

0.0331 Significant Effect 

0.4754 Non-Significant Effect 

0.7082 Non-Significant Effect 

0.8616 Non-Significant Effect 

0.2401 Non-Significant Effect 

0.1815 Non-Significant Effect 

0.6930 Non-Significant Effect 

0.5660 Non-Significant Effect 

0.2413 Non-Significant Effect 

0.2866 Non-Significant Effect 

0.6868 Non-Significant Effect 

0.1703 Non-Significant Effect 

0.1133 Non-Significant Effect 
0.1264 Non-Significant Effect 

0.0730 Non-Significant Effect 

0.7331 Non-Significant Effect 

Analyst __ _ QA __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis 10: 18-1476-5183 Endpoint: Survival Rate 

Analyzed: 01 Oct-10 17 50 Analysis: Parametric-All Pairwise 

ANOVA Table 

Source Sum Squares Mean Square OF F Stat 

Between 0.9939352 0 1104372 9 3.214 
Error 1.374281 0.03435702 40 
Total 2.368216 0.1447943 49 

Distributional Tests 

Attribute Test Test Stat Critical P-Value 

Variances Mod Levene Equality of Variance 2.788 3067 0.0167 
Distribution Shapiro-Wilk W Normality 0.9719 0.9367 0.2760 
Distribution Kolmogorov-Smimov D 0.08322 0.1453 0.4953 
Distribution D'Agostino Skewness 0.9149 2.576 0.3602 
Distribution D'Agostino Kurtosis 0.4794 2.576 0.6316 
Distribution D'Agostino-Pearson K2 Omnibus 1.067 9.21 0.5866 
Distribution Anderson-Darling A2 Normality 0.3312 3.878 0.5245 

Survival Rate Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 1 1 1 1 

2F8DB23 5 0.76 0.6608 0.8592 0.4 

35ED0318 5 0.88 0.8383 0.9217 0.8 

634EFACF 5 0.96 0.926 0.994 0.8 

28602B1E 5 0.84 0.7764 0.9036 0.6 

1CD8C95F 5 0.76 0.6608 0.8592 0.4 

31EOE5B3 5 0.88 0.8383 0.9217 0.8 

64BB680B 5 0.92 0.8783 0.9617 0.8 

196479DF 5 0.64 0.5764 0.7036 0.4 

1418370A 5 0.6 0.5239 0.6761 0.4 

Angular (Corrected) Transformed Summary 

Sample Code Count Mean 95% LCL 95% UCL Min 

64B810E3 5 1.345 1.345 1.345 1.345 

2F8DB23 5 1.074 0.9636 1.184 0.6847 

35ED0318 5 1.202 1.153 1.252 1.107 

634EFACF 5 1.298 1.257 1.338 1.107 

28602B1E 5 1.158 1 085 1.232 0.8861 

1CD8C95F 5 1.074 0.9636 1.184 0.6847 

31EOE5B3 5 1.202 1.153 1.252 1.107 

64BB680B 5 1.25 1.2 1.3 1.107 

196479DF 5 0.9342 0.8665 1.002 0.6847 

141B370A 5 0.894 0.8136 0.9743 0.6847 

000-209-180-1 CETIS TM v1.8.0.4 

Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 20 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

P-Value Decision(a:5%) 

0.0051 Significant Effect 

Decision(a:1%) 

Equal Variances 

Normal Distribution 
Normal Distribution 

Normal Distribution 

Normal Distribution 

Normal Distribution 
Normal Distribution 

Max Std Err Std Dev CV% %Effect 

1 0 0 0.0% 0.0% 

1 0.1166 0.2608 34.31% 24.0% 

1 0.04899 0.1095 12.45% 12.0% 

1 0.04 0.08944 9.32% 4.0% 

1 0.07483 0.1673 19.92% 16.0% 

1 0.1166 0.2608 34.31% 24.0% 

1 0.04899 0.1095 12.45% 12.0% 

1 0.04899 0.1095 11.91% 8.0% 

0.8 0.07483 0.1673 26.15% 36.0% 

0.8 0.08944 0.2 33.33% 40.0% 

Max Std Err Std Dev CV% %Effect 

1.345 0 0 0.0% 0.0% 

1.345 0.1294 0.2895 26.96% 20.19% 

1.345 0.05833 0.1304 10.85% 10.62% 

1.345 0.04763 0.1065 8.21% 3.54% 

1.345 0.08639 0.1932 16.68% 13.91% 

1.345 0.1294 0.2895 26.96% 20.19% 

1.345 0.05833 0.1304 10.85% 10.62% 

1.345 0.05833 0.1304 10.43% 7.08% 

1.107 0.07959 0.178 19.05% 30.55% 

1.107 0.09448 0.2113 23.63% 33.55% 

Analyst __ _ QA: __ _ 



CETIS Analytical Report 

Neanthes 20-d Survival and Growth Sediment Test 

Analysis ID: 18-1476-5183 Endpoint: Survival Rate 

Analyzed: 01 Oct-10 17:50 Analysis: Parametric-All Pairwise 

Survival Rate Detail 

Sample Code Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 

64B810E3 1 1 1 1 1 

2F8DB23 0.6 1 0.4 0.8 1 

35ED0318 1 0.8 1 0.8 0.8 

634EFACF 1 0.8 1 1 1 

28602B1E 0.6 1 0.8 1 0.8 

1CD8C95F 0.8 1 0.4 0.6 1 

31EOE5B3 0.8 1 1 0.8 0.8 

64BB680B 1 1 0.8 1 0.8 

196479DF 0.6 0.4 0.8 0.6 0.8 

141B370A 0.4 0.8 0.6 0.4 0.8 
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000-209-180-1 CETIS TM v1.8.0.4 
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Report Date: 

Test Code: 

)5 Oct-10 10:11 (p 21 of 21) 

Gulfco-BERA 1 02-5451-4489 

PBS&J Environmental Toxicology Laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 
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Appendix B-3

96-Hour Surface Water Toxicity Tests for Artemia salina
(Preliminary Results)



CETIS Test Data Worksheet Report Date~ 

Test Cede: 

03 Oct-10 15:25 (p 1 of 1) 

12-091 B-26B3/4812A906 

Artemla 96~h Acute Toxicity Test S&J Envi.-onmental toxicology laboratory 

Start Date: 

End Date: 

16 Sep-10 15:30 

20 Sep-10 13:30 

Sample Date: 30 Aug-10 12:09 

Batc;ll Note: 1sl Run 

Species: Arternia salina 

Protocol: EPA/821/R-02-014 (2002) 

Material: Surface Water 

Sample Code: 4076753C 

Sample Source: Gulfco Marine- BERA 

Sample Station: EWSW-01 

Cor'le·% 1 Code! Rep Pos ! # i;xpo.scd 
1 

24h survlvill , 48h Survival : 72h Survival 9Eiil'l Survlv311 ! 

~=-~ : --r~--~-:-·- :o r-:~--··r~~---·--_r- __ ~-~-~----=ll---:-::;-:-----''-------::·--+-------
Notes 

------;:-o ___ ~ 3 
1

,3 ! 20 20 i ~--·-·---·~-~-----,-1",-----+-----:-o __ +-___________ _ o i N r 4 1 s r 20 I 20 E~o 1 11 o 
--· - 0 --: --N_J-.- --;----,--.--+--- 20 -1-- 2020 I 17 ! , I 

: ~: i --H-1- :~ I ~: ~~ ' ~~ I :: -":~:~ ~----~--~!-_-_ ---------------' 
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CETIS Test Data Worksheet 

Artemla 96rh Acute loxitity Test 

Start Date: 

E.nd Date; 

21 Sep-10 15:30 

25 Sop-10 14:30 

Sample Date: 30 Aug-1 0 13:35 

Batch Note: 2nd Run 

S;;~mple Note: 2nd Run 

000-209-180-1 

SpeCies: Artemia salina 

Protocol: EPNB21/R-02-014 (2002) 

M.ateri:~d; Sul'faee Water 

7 

I 7 

6 

l 6 

7 

7 

5 

' 

CETIS '" v1.8.0.4 · 

! 

Report Date: 

Test Code: 

030ct-1015:24(p1 of 1) 

17-7646~978/69E2BC22 

S&J Environmental Toxicology Laboratory 

Sample Code: 6B8A3656 

7 

7 

5 

s 

Sample Source: Gulfco Marine - BERA 

Sample Station: EWSW-01 

... -! 
____ !.,. 

-------------------~ 
' 

o•m!M••••••••-• ------------------ . ., __ 

Analyst: ____ _ QA: ____ _ 



CETIS Test Data Worksheet 

Artemii! 96-h Acute ToJtic;ity Test 

Start Date: 

End D;;~te; 

29 Sep-1 0 13:30 

03 Oc!-10 13:00 

Sample Date: 01 Aug-1 0 13:35 

Batch Note: 3rd Run 

0 
f---

0 
f----

0 

0 

6.2.5 

6.25 

6.25 

5,25 

6.25 

12.5 

12 5 

12.5 
-·-·-·"""" ·~-~-i.-. --~1 

12 s I -- . 
12.5 

Spt:!clas: Artemia salina 

Protocol; EPA/821/R-02-014 (2002) 

Material: Surface Water 

10 i 
10 i 10 

10 9 

10 6 

10 7 

10 ' i 
10 10 i 

• 

CETIS'" v1.8.0.4 

Report Date: 

Test Code: 

03 Oot-10 15:30 (p 1 of 1) 

17-1232·1506/660FF3E4 

S&J E:nvlronrnental Toxicology Laboratory 

Sample Code: 4280663 

Sample Sour-ce; Gulfco MatiM -SERA 

Samplo Station: EWSW~01 

Note !I. 

·--~~------------j 

8 

Analyst: __ _ QA: __ _ 



CETIS Test Data Worksheet Report o~te: 

Test Code: 

03 Oct-10 14:29 (p 1 of 1) 

04-3359-6331119D827AB 

Anemia 96-h Acute Toxicity Tast S&J Environmental Toxicology Laboratory 

Start Date: 16 Sep-10 15:30 

End Date: 20 Sep-10 14:00 

Sample Date: 14 Sep-1 0 12:00 

6:atch Note: 1st R.un 

Species: Artemia salina 

P'otoool: EPA/821/R-02-014 (2002) 

Material: Surface Water 

Sample Code: 44524BBF 

Sample Source: Gulfco Marine~ BERA 

Sample Station: EWSW-03 

Cone-"Ia 1 Code. Rep ~ Pos ~ #Exposed 24h Survival i 48h Survlv.:!.l_ ···~r2n Sur'Yivill 
1 

96h Survival ! 
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CETIS Test Data Worksheet Report Date: 
le5t Code; 

03 Oct-10 15:41 (P 1 ol 1) 

10-3186-8966/30811226 

Arteml.a 96-h Acute Toxicity T~st S&J Envll'onmen~l "toxicology Laboratory 

Start Date: 
End Date: 

21 Sep-1 0 15:30 

25 Sep-10 14:30 

Sample Date: 14 Sep-10 12:00 

Batch Note: :Z11d Run 

Cone-% 

Species: Artemia salina 

p,otocol: EPA/821/R-02-014 (2002) 

Material: Surface Water 

S~mple Code: 6F6F24E1 

Sample Source: Gulfco Marine - BERA 

Sample Station: EWSW-03 

Notes j Code- I Rep I Pos I #Exposed 24h Survival 4Sh Survl~_:'l I 72h Su~l-~4!~-~-~~~!~.':::~~l 
~-----~o~~~~N~~, ~,~,1-c,~.--~,o~~----~,--~----~, ' i 1 i--------------------------------1 

J------~0~-+~N~':--, ' 1< 10 _1 __ ~·-;;----+ !, ____ <:-__ --_~_--------;;----+------;;',-----t-------
0 N ~ 27 10 10 4 0 0 j 
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,2~ N 5 ! :: ~~ --i
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CETIS Test Data Worksheet 

Artemia 96-h Acute T oxlcity Test 

Start Date; 29 Sep-10 14:00 
End Date; 03 Oct-10 13:30 

Sample Date: 14 Sep-10 12:00 

Batch Note: 3rd Run 

50 5 ' 17 

100 29 

100 2 12 
--

100 3 27 
-·-·--

100 4 20 
-~-----· .... ,----

100 5 22 

c.o.Jhvl .f~'d"' ._ ~ 11~1.. 

2.J.I:h. l..C<;- 6 ~-

qyt,.._ l.U;O = 

1U,. U<;-., " 

000-209-180-1 

Species: Artemia salina 

Protoool: EPA/821/R-02-014 (2002) 

Material: Surface Water 

• i 0 

4 0 0 

2 0 0 

2 0 ! 0 

0 
--~----···-· 
I 0 
~~-- --- --~-

0 ' 0 

JI:J.~ 7· 

(0,,.~1. 

., • (J i!/, 

CETIS'" v1.8.0,4 

Report Date; 

Test Code: 

03 Ocl-10 15:41 (p 1 of 1) 

20·3371-123217937F660 

S&J Environmental Toxicology Laboratory 

Sample Code: SB642A81 

Sample Source: Gulfeo Madne- SERA 

Sample Station: EWSW-03 

9 

0 
--------------··· ., __ _ 

---

,,,., ---------------

Analyst, __ _ OA: __ _ 



CETIS Analytical Report 

Anemia 96-h Acute Toxicity Test 

Analy5-is 10: 03-0580-8707 E;;ndpoint; 

Analyzed: 03 Ocl-10 15:37 Analysis: 

Batch ID: 09-9653-6186 Test Type: 

Start Date: 2Q Sep-10 14:00 Protocol: 
Ending Oate: 03 Ocl-10 13:30 Species: 
Duration: 95h Source: 

Sample 10: 15-3538-833 7 Code: 

Sample Oate: 14 Sep-10 12:00 Mater"ial: 

Receive Date: 14 Sep-10 15:20 Source: 
Sa.mpleAg&: 15d 2h Station: 

Batcf'l Note: 3rd Run 

Trimmed Spearman-Kl:irber Estimates 

Threshold Option Threshold Trim 

24h Survwal Rate 

Trimmed Spearman-Karber 

Survival (96h) 

EPA/821/R-02-014 (2002) 

Artemia salina 

PBS&J 

58842AB1 

Surface Water 

Gulfc:o Marine - SERA 

EWSW-03 

Mu Sigma 

Report Date: 

Test Code: 

03 Ocl-10 15:37 (p 1 of 3) 

7937F880 120-3371-123:2 

P6S&J Environmental Toxicology laboratory 

CETIS Version: CETISv1.8.0 

Official Results: Yes 

Analyst: 

Diluent: Laboratory Seawater 

Brine: HW-Marinemix 

Age-: 

Client: URS Cofp 

Project: 100018848 

ECSO 95% lCl 95% UCL 
Control Threshold 0 20.00% 1.487 0.05263 30.71 24,1 39.13 

F{esidual Analy~i$ 

Attribute Mothod Test Stat C.-ltlcal PNi!h.Je Decision(o:5%} 

Control Tr~nd Mann-Kendall Trend 10 1.0000 Non-significant Trend in Conlrols 

24h Survival Rate Summary Calculated Variat&(A/B) 
. - ·- ·-· ... ·--- . ·- ·-- ... --·- ----- ......... -· - ····- ·-·-··· ···- -·-·--·---··-· 

Cone~% Control Typo Count Mean Min Max Std Err St~ Dev CV% %Effect A 8 

0 Neg:;~live Conlrol " 1 1 1 0 0 0.0% 0.0% 50 50 
6.25 5 1 1 1 0 0 0.0(1/~;~ 0.0% 50 50 
12.5 5 0.84 0.6 1 0.07483 0.1673 19.92% 16.0% 42 50 

25 5 0.42 0.2 0.6 0.07348 0.1643 39.12% 56.0% 21 50 
50 5 0.44 0.2 0.7 0.06718 0.1949 44.3% 56.0% 22 50 
100 5 0.2 0.1 0.4 0.05477 0.1225 61.24% 80.0% 10 50 

24h Survival Rato Detail 

Cone-% Controllype Rep 1 Rep 2 Rep 3 Rcp4 Rop 5 
0 N!:!gativ!:!- Control 1 1 1 1 1 

6.25 1 1 1 1 1 

12.5 1 1 0.8 0.6 O.B 

25 0.3 0.5 0.5 0.2 0.6 

so 0.2 0.7 0,5 0.3 0.5 

100 0.4 0.2 0.2 0.1 0.1 

Graphics 

I.U • • 
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CETIS Analytical Report 

Artemi;;~ 96~h A~:=ute Toxicity Test 

Analysis ID: 03·1338·8588 Endpoint: 

An911y:;~:ed: 03 001·10 15:37 Analysis: 

6atch 10: 09.9853.a 185 Tost Type: 

Start Oate: 29 Sep·10 14:00 PI'"Qto~;ot: 

Ending D:ate; 03 0!:;\-10 1.3:30 Spocias: 

Duration: 95h Soun::e: 

Sample ID: 15·3538.8337 Code: 

Sampla Date: 14 Sep·1 0 12:00 Material: 

Receive Date: 14 Sop·10 15:20 Source: 
Sample Age: 1od 2h Station: 

Batch Note: 3rd Run 

T.-immed Spearman~Kartter Estimates 

Threshold Option Th.-eshold ir'irn 

49h Survival R~te 

Trirnmed Spearman·K<irber 

Survival (96h) 

EPA18211R·02·014 (2002) 

Artemia salina 

PBS&J 

5BS42A61 

Surface Watet 

Gutfco Marine~ 8ERA 

EWSW.03 

Mu Sigma 

Report Date: 03 Oct·1 o 15:37 (p 2 or 3) 

7937FBBD I 20·3371-1232 Test Code-

PBS&J Environmantal T oxlcology Laboratory 

CETIS Version: CETISv1.8.0 

Offici:al Results: Yes 

Analyst: 

Diluent: Laboratory Seawater 

Brine: HW-M~;uinernix 

Age: 

Client: URS Corp 

Project: 100016848 

EC50 95% LCL 95% UCL 

Control Threshold 0.06 25.53% 1.027 0.04293 10.63 8.726 12.96 

Rosidual Analysis 

Attribute Method Test St.at Critical P-V.alue Decision(a:5%) 

Control Trend Mann-Kendall Trend 6 0.4034 Non-significant Tm-nd in Controls 

48h Survival Rate Summary Calculated Variato(A/B) 
···- .... ... ·-·-······ ..... ····-· -·- ..... ·-- --·· .... . .. ··-· .. - -··· 

Cone~% Control Type Count Mean Min Mox Std Err Std Dev CV% %Effe.::t A B 

0 Negative Control 5 0.94 0.9 1 0.02449 0.05477 5.83% 0.0% 47 50 
6 . .25 5 0.7 o.o O.B 0.06325 0.1414 20.2%1 25.53% 35 50 
12.5 5 0.4 02 0.6 0.08367 0.1671 46.77% 57.45% 20 50 
25 5 0.1 0 0.4 0.07746 0.1732 17:3.2% 89.36% 5 50 

00 " 0.08 0 0.1 0.02 0.04472 55.9% 91.4g% 4 50 
100 5 0 0 0 0 0 100.0% 0 50 

48h Survival Rate Detail 

Cone&% Control Type Rep 1 Rep 2 Rep 3 Rop4 Rep 5 

0 Negative Control 0.9 0.9 1 1 0.9 

6.25 0.8 0.8 0.8 0.6 0.5 

12.5 0.6 0.6 0.3 0.2 0.3 

25 0 0.4 0 0 0.1 

50 0 0.1 0.1 0,1 0.1 

100 0 0 0 0 0 

Graphics 
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CETIS Analytical Report 
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CETIS Test Data Worksheet Report Date: 
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CETIS Test Data Worksheet 

Artemia 96-h Acute Toxicity Test 
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Data Usability Summary

To: David Lingle Date: September 25, 2010

From: Brenda Basile File: Gulfco DUS 0810.doc

RE: Usability of Soil, Surface Water, Pore Water

and Sediment Data for Samples Collected

August 2010 at the Gulfco Site

cc: Margaret Roy

URS reviewed nine data packages from Columbia Analytical Services (Kelso, Washington) (CAS) reporting

the analyses of soil, surface water, pore water, and sediment samples collected August 12 through

September 10, 2010 at the Gulfco Marine Maintenance Superfund Site (Gulfco) in Freeport, Brazoria County,

Texas. CAS holds Texas laboratory accreditation T104704427-09-1. The packages were reviewed for

conformance to the requirements of American Society for Testing and Materials (ASTM), SW-846 Test

Methods for Evaluating Solid Waste Physical/Chemical Methods (SW-846), and Methods for the Chemical

Analysis of Water and Wastes (MCAWW). The purpose of this sampling event was to provide current data

on concentrations of potential chemicals of concern (COCs) in soil, surface water, pore water, and sediments

at the site for use in an ecological risk assessment.

Sediment, soil. pore water and surface water samples were analyzed using:

 MCAWW 200.8 – Determination Of Trace Elements In Waters And Wastes By Inductively Coupled

Plasma - Mass Spectrometry

 SW-846 8081A – Organochlorine Pesticides by Gas Chromatography

 SW-846 8082 – Polychlorinated Biphenyls (PCBs) by Gas Chromatography

 SW-846 8270C - Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry

(GC/MS)

Soil and sediment samples were analyzed using

 ASTM D4129-82M – Standard Test Method for Total and Organic Carbon in Water by High

Temperature Oxidation and by Coulometric Detection.

Sediment samples were analyzed using:

 ASTM D422 Modified – Test Method for Particle Size Analysis of Soils

Data were reviewed using the guidance in the Contract Laboratory Program (CLP) National Functional

Guidelines (NFG) for Inorganic Superfund Data Review (January 2010), the CLP NFG Guidelines for

Superfund Organic Methods Data Review (June 2008), and the acceptance criteria in the Final Baseline

Ecological Risk Assessment Work Plan and Sampling and Analysis Plan (SAP) (June 22, 2010).

Introduction

Sediment, surface water, pore water, soil and associated quality control samples were analyzed for

parameters listed as listed in Table 1. Table 1 lists the sample identifications cross-referenced to laboratory
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identifications and the analyses performed for each sample. Data qualified due to quality control

exceedances are listed in Table 2.

Data Review Results

PRESERVATION AND HOLDING TIMES

One set of samples (NAS07EB, NAS07, NAS08, and NAS09) was received by the laboratory at a

temperature greater than 6C. The analyses for these samples were cancelled and the samples recollected.

Analyzed samples were received in the laboratory at temperatures less than 6C. Samples were analyzed

within the holding times specified in the individual methods.

INSTRUMENT PERFORMANCE AND CALIBRATIONS

Instrument performance analyses met method requirements. Initial calibration data met method

requirements. Continuing calibration data outside method requirements are listed in Table 4. Data are

qualified as listed in Tables 2 and 4.

BLANKS

Analytes detected in field and laboratory blanks are listed in Table 3. Data are qualified as nondetect (U) if

sample concentrations are less than five times the blank concentration (except for phthalate esters which are

qualified if sample concentrations are less than ten times the blank concentration). Data are qualified as

shown in Tables 2 and 3.

Metals data for equipment blanks and laboratory blanks were reported in units of ug/L while the associated

soil and sediment data were reported in units of mg/kg. In order to determine if metals solid data should be

qualified on the basis of detections in the associated aqueous blanks, the following conversion was used for

the aqueous data:

(5 ug/L * 0.050 L)/(0.001 kg*1000 ug/mg) = 0.1 mg/kg

Based on this calculation, the minimum detected concentration evaluated for qualification in equipment and

laboratory associated with solid samples was 5 ug/L. Aqueous blank concentrations less than 5 ug/L were

not recorded in this DUS.

PAH data for equipment blanks were reported in units of ug/L while the associated soil and sediment data

were reported in units of ug/kg. In order to determine if PAH solid data should be qualified on the basis of

detections in the associated aqueous blanks, the following conversion was used for the aqueous data:

(0.002 ug/L * 1.0 L*0.010 L)/(0.010 kg*0.005 L) = 0.4 ug/kg

Based on this calculation, the minimum detected concentration evaluated for qualification in equipment and

laboratory blanks associated with solid samples was 0.002 ug/L. Aqueous blank concentrations less than

0.002 ug/L were not recorded in this DUS. A conversion factor of 200 was used to convert aqueous blank

results to solid results
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SURROGATE RECOVERIES AND INTERNAL STANDARD AREAS

Surrogate recoveries outside the SAP acceptance criterion are listed in Table 4. Data are qualified as shown

in Tables 2 and 4. Internal standard areas were within +100% and -50% of the average initial calibration

area.

LABORATORY CONTROL SAMPLES

Laboratory control sample (LCS) and laboratory control sample duplicate (LCSD) recoveries (%R) (if

analyzed) were within the SAP acceptance criteria. Precision was within the SAP acceptance criteria.

MATRIX SPIKE/MATRIX SPIKE DUPLICATES

Batch, or non-project, matrix spike/matrix spike duplicate (MS/MSD) data were not evaluated. Precision and

recoveries outside the SAP acceptance criteria are listed in Table 4. Data are qualified as shown in Tables 2

and 4.

PESTICIDE CONFIRMATION

Pesticide primary and confirmation results were evaluated using 40 RPD as the criteria between the two

columns. Results greater than 40 RPD are listed in Table 4 and data are qualified as shown in Tables 2 and

4.

FIELD PRECISION

Field duplicate precision is summarized in Table 5. Field duplicate precision for aqueous samples is

acceptable using criteria of 30 RPD for concentrations greater than the method quantitation limit (MQL) or 

one times the MQL for concentrations less than the MQL. Field duplicate precision for sediment samples is

acceptable using criteria of 50 RPD for concentrations greater than the method quantitation limit (MQL) or 

two times the MQL for concentrations less than the MQL.

SUMMARY

Analytical data are usable for determining current COC concentrations in sediment, soil surface water and

pore water at the site.
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Table 1

Cross-Reference Field Sample Identifications and Laboratory Identifications

Field

Identification

Laboratory

Identification

200.8

Metals

Pest

8081

PCB

8082

PAHs

8270
Other Comment

EWSED09 K1008729-01 X X X GS TOC Metals MS/D

EWSED08 K1008729-02 X X X GS TOC

EWSED03 K1008729-03 X X X GS TOC

EWSED04 K1008729-04 X X GS TOC

EWSED07 K1008729-05 X X GS TOC

NAS01 K1008729-06 X TOC

NAS01EB K1008729-07 X Equipment blank

EWSED05 K1008729-08 X X X GS TOC

EWSED06 K1008729-09 X X X GS TOC

EWSED01 K1008729-10 X X X GS TOC

EWSED02 K1008729-11 X X X GS TOC Pest/PAH MS/MSD

EWSED02EB K1008729-12 X X X Equipment Blank

EWSED02FD K1008729-13 X X X Field duplicate of EWSED02

NAS02EB K1008824-01 X X X Equipment Blank

NAS02 K1008824-02 X X X TOC Pest/PCB MS/MSD, Metals MS

NAS02FD K1008824-03 X X X Field duplicate of NAS02

NAS03 K1008824-04 X X TOC

NAS05 K1008824-05 X X TOC

NAS04 K1008824-06 X X TOC

NAS06 K1008824-07 X TOC

NAS07EB K1008824-08 Cancelled

NAS07 K1008824-09 Cancelled

NAS08 K1008824-10 Cancelled

NAS09 K1008824-11 Cancelled

EIWSED03EB K1008968-01 X X Equipment blank

EIWSED03 K1008968-02 X X TOC Pesticide/PAH MS/MSD

EIWSED03FD K1008968-03 X X TOC Field duplicate of EIWSED03

EIWSED02 K1008968-04 X X TOC

EIWSED01 K1008968-05 X X TOC

EIWSED04 K1008968-06 X X TOC Hexachlorobenzene

EIWSED05 K1008968-07 X X TOC

EIWSED06 K1008968-08 X X TOC Hexachlorobenzene

EIWSED07 K1008968-09 X X TOC Hexachlorobenzene

EIWSED06PWEB K1009025-01 X X Equipment blank
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Table 1

Cross-Reference Field Sample Identifications and Laboratory Identifications

Field

Identification

Laboratory

Identification

200.8

Metals

Pest

8081

PCB

8082

PAHs

8270
Other Comment

EIWSED06PW K1009025-02 X X

EIWSED05PWEB K1009025-03 X Equipment blank

EIWSED05PW K1009025-04 X

EIWSED05PWFD K1009025-05 X Field duplicate of EIWSED05PW

EISED04PW K1009025-06 X

EIWSED01PWEB K1009025-07 X Equipment blank

EIWSED01PW K1009025-08 X

EIWSED02PW K1009025-09 X

EIWSED03PW K1009025-10 X MS/MSD

NAS07EB K1009025-11 X X Equipment blank

NAS07 K1009025-12 X TOC Metals MS

NAS08 K1009025-13 X X TOC

NAS09 K1009025-14 X X TOC

EWSED04 K1009102-01 AVS/SEM

EWSED07 K1009102-02 AVS/SEM

EWSED03 K1009102-03 AVS/SEM

EWSED06 K1009102-04 AVS/SEM

EWSED02 K1009102-05 AVS/SEM

EWSED01 K1009102-06 AVS/SEM

EWSED09 K1009102-07 AVS/SEM

EWSED08 K1009102-08 AVS/SEM

EWSED05 K1009102-09 AVS/SEM MS/MSD

EIWSED07EB K1009275-01 X Equipment blank

EIWSED07PW K1009275-02 X

EWSED08PWEB K1009275-03 X X X Equipment blank

EWSED08PW K1009275-04 X X X

EWSED04PWEB K1009275-05 X X Equipment blank

EWSED04PW K1009275-06 X

EWSED07PWEB K1009275-07 X X Metals MS/ Equipment blank

EWSED07PW K1009275-08 X X

EWSED02PWEB K1009285-01 X X X Equipment blank

EWSED02PW K1009285-02 X X X

EWSED01PW K1009285-03 X X X

EWSED06PWEB K1009433-01 X X X Equipment blank

EWSED06PW K1009433-02 X X X
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Table 1

Cross-Reference Field Sample Identifications and Laboratory Identifications

Field

Identification

Laboratory

Identification

200.8

Metals

Pest

8081

PCB

8082

PAHs

8270
Other Comment

EIWSED07PWEB K1009433-03

X X

Pesticide MS/MSD;

Hexachlorobenzene, equipment

blank

EIWSED07PW K1009433-04 X X Hexachlorobenzene

EWSW01EB K1009433-05 X VOCs Equipment blank

EWSW01FD K1009433-06 X VOCs Field duplicate of EWSW01

EWSW01 K1009433-07 X VOCs Metals MS; Acrolein MS/MSD

EWSW04 K1009433-08 X

EWSW01FB K1009433-09 VOCs Field blank

EWSED09PWEB K1009899-01 X X X Equipment Blank

EWSED09PW K1009899-02 X X X

EWSED03PWEB K1009899-03 X X X Equipment Blank

EWSED09PW K1009899-04 X X X

AVS/SEM – Acid Volatile Sulfide/Simultaneously Extracted Metals

GS – Grain Size

MS – Matrix Spike

MSD – Matrix Spike Duplicate

PAH – Polycyclic Aromatic Hydrocarbons

PCB – Polychlorinated Biphenyl

TOC – Total Organic Carbon

VOC – Volatile Organic Carbon
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Table 2

Qualified Analytical Data

Field Identification Analyte Qualification Comment

EIWSED01 4,4’-DDT J Confirmation column precision

EIWSED01PW Naphthalene U Analyte detected in quality control blank

EIWSED02 Naphthalene U Analyte detected in quality control blank

EIWSED02PW Naphthalene U Analyte detected in quality control blank

EIWSED03 2-Methylnaphthalene U Analyte detected in quality control blank

EIWSED03 Naphthalene U Analyte detected in quality control blank

EIWSED03PW Naphthalene U Analyte detected in quality control blank

EIWSED04PW 2-Methylnaphthalene U Analyte detected in quality control blank

EIWSED04PW Naphthalene U Analyte detected in quality control blank

EIWSED05 2-Methylnaphthalene U Analyte detected in quality control blank

EIWSED05 Naphthalene U Analyte detected in quality control blank

EIWSED05PW Naphthalene U Analyte detected in quality control blank

EIWSED05PWFD Naphthalene U Analyte detected in quality control blank

EIWSED06 Hexachlorobenzene JL Surrogate recovery less than control limits

EIWSED06 PAHs JL Surrogate recovery less than control limits

EIWSED06PW 2-Methylnaphthalene U Analyte detected in quality control blank

EIWSED06PW Naphthalene U Analyte detected in quality control blank

EIWSED07 Hexachlorobenzene JL Surrogate recovery less than control limits

EIWSED07 PAHs JL Surrogate recovery less than control limits

EIWSED07PW Naphthalene U Analyte detected in quality control blank

EWSED01 Naphthalene U Analyte detected in quality control blank

EWSED01PW 2-Methylnaphthalene U Analyte detected in quality control blank

EWSED01PW Lead U Analyte detected in quality control blank

EWSED01PW Naphthalene U Analyte detected in quality control blank

EWSED02 Naphthalene U Analyte detected in quality control blank

EWSED02FD Naphthalene U Analyte detected in quality control blank

EWSED02PW 2-Methylnaphthalene U Analyte detected in quality control blank

EWSED02PW Copper U Analyte detected in quality control blank

EWSED02PW Endrin aldehyde J Confirmation column precision

EWSED02PW Lead U Analyte detected in quality control blank

EWSED02PW Naphthalene U Analyte detected in quality control blank

EWSED02PW Zinc U Analyte detected in quality control blank

EWSED03 Endrin aldehyde J Confirmation column precision

EWSED03 Naphthalene U Analyte detected in quality control blank

EWSED03PW 2-Methylnaphthalene U Analyte detected in quality control blank

EWSED03PW Endrin ketone J Confirmation column precision
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Table 2

Qualified Analytical Data

Field Identification Analyte Qualification Comment

EWSED03PW Lead U Analyte detected in quality control blank

EWSED03PW Naphthalene U Analyte detected in quality control blank

EWSED03PW Nickel U Analyte detected in quality control blank

EWSED03PW Phenanthrene U Analyte detected in quality control blank

EWSED04 Naphthalene U Analyte detected in quality control blank

EWSED04PW Lead U Analyte detected in quality control blank

EWSED05 Endrin aldehyde J Confirmation column precision

EWSED06 gamma-chlordane J Confirmation column precision

EWSED06 Naphthalene U Analyte detected in quality control blank

EWSED06PW 2-Methylnaphthalene U Analyte detected in quality control blank

EWSED06PW Benz(a)anthracene U Analyte detected in quality control blank

EWSED06PW Lead U Analyte detected in quality control blank

EWSED06PW Naphthalene U Analyte detected in quality control blank

EWSED06PW Chrysene U Analyte detected in quality control blank

EWSED06PW Benzo(b)fluoranthene U Analyte detected in quality control blank

EWSED06PW Benzo(k)fluoranthene U Analyte detected in quality control blank

EWSED06PW Benzo(a)pyrene U Analyte detected in quality control blank

EWSED06PW Indeno(123-cd)pyrene U Analyte detected in quality control blank

EWSED06PW Dibenz(ah)anthracene U Analyte detected in quality control blank

EWSED06PW Benzo(ghi)perylene U Analyte detected in quality control blank

EWSED07 Naphthalene U Analyte detected in quality control blank

EWSED07PW 2-Methylnaphthalene U Analyte detected in quality control blank

EWSED07PW Naphthalene U Analyte detected in quality control blank

EWSED08 Naphthalene U Analyte detected in quality control blank

EWSED08PW 2-Methylnaphthalene U Analyte detected in quality control blank

EWSED08PW Lead U Analyte detected in quality control blank

EWSED08PW Naphthalene U Analyte detected in quality control blank

EWSED09 Naphthalene U Analyte detected in quality control blank

EWSED09PW 2-Methylnaphthalene U Analyte detected in quality control blank

EWSED09PW Copper U Analyte detected in quality control blank

EWSED09PW Lead U Analyte detected in quality control blank

EWSED09PW Naphthalene U Analyte detected in quality control blank

EWSED09PW Zinc U Analyte detected in quality control blank

EWSW01 Copper J Serial Dilution %Difference exceeds criteria

EWSW01 Zinc J Serial Dilution %Difference exceeds criteria

NAS02 4,4'-DDT J Field duplicate precision

NAS02 Aroclor 1254 J Field duplicate precision
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Table 2

Qualified Analytical Data

Field Identification Analyte Qualification Comment

NAS02 Zinc JH MS recovery greater than acceptance criteria

NAS02FD 4,4'-DDT J Field duplicate precision

NAS02FD Aroclor 1254 J Field duplicate precision

H – Bias high

J – Data are estimated due to exceedance of one or more quality control criteria

U – Analyte not detected at associated concentration.

L – Bias low

MS – Matrix spike

PAH – Polycyclic Aromatic Hydrocarbons



Gulfco DUS 0810.doc 10

September 25, 2010

Table 3

Concentrations of Target Analytes in Blanks

Field or Laboratory ID Analyte Concentration
Qualified

Concentration
Comments

EIWSED01PWEB 2-Methylnaphthalene 0.0085 ug/L 0.043 ug/L

EIWSED01PWEB Naphthalene 0.19 ug/L 0.95 ug/L

EIWSED03EB 2-Methylnaphthalene 0.018 ug/L 3.6 ug/kg

EIWSED03EB Naphthalene 0.27 ug/L 54 ug/kg

EIWSED05PWEB 2-Methylnaphthalene 0.0052 ug/L 0.026 ug/L

EIWSED05PWEB Benz(a)anthracene 0.0027 ug/L 0.014 ug/L

EIWSED05PWEB Naphthalene 0.065 ug/L 0.32 ug/L

EIWSED06PWEB 2-Methylnaphthalene 0.007 ug/L 0.035 ug/L

EIWSED06PWEB Naphthalene 0.057 ug/L 0.28 ug/L

EIWSED07PWEB Naphthalene 0.042 ug/L 0.21 ug/L

EWSED02EB 2-Methylnaphthalene 0.0029 ug/L 0.58 ug/Kg

EWSED02EB Copper 0.23 ug/L 1.2 ug/L

EWSED02EB Lead 0.026 ug/L 0.13 ug/L

EWSED02EB Naphthalene 0.051 ug/L 10 ug/kg

EWSED02EB Nickel 0.08 ug/L 0.40 ug/L

EWSED02EB Zinc 0.63 ug/L 3.2 ug/L

EWSED02PWEB 2-Methylnaphthalene 0.0059 ug/L 0.030 ug/L

EWSED02PWEB Arsenic 0.10 ug/L 0.50 ug/L

EWSED02PWEB Copper 0.121 ug/L 0.61 ug/L

EWSED02PWEB Lead 0.592 ug/L 3.0 ug/L

EWSED02PWEB Naphthalene 0.10 ug/L 0.50 ug/L

EWSED02PWEB Nickel 0.15 ug/L 0.75 ug/L

EWSED02PWEB Zinc 0.94 ug/L 4.7 ug/L

EWSED03PWEB Arsenic 0.06 ug/L 0.30 ug/L

EWSED03PWEB Copper 0.815 ug/L 4.1 ug/L

EWSED03PWEB Lead 0.111 ug/L 0.56 ug/L

EWSED03PWEB Naphthalene 0.29 ug/L 1.5 ug/L

EWSED03PWEB Nickel 1.70 ug/L 8.5 ug/L

EWSED03PWEB Zinc 1.90 ug/L 9.5 ug/L

EWSED04PWEB 2-Methylnaphthalene 0.0051 ug/L 0.026 ug/L

EWSED04PWEB Copper 0.074 ug/L 0.37 ug/L

EWSED04PWEB Lead 0.237 ug/L 1.2 ug/L

EWSED04PWEB Naphthalene 0.045 ug/L 0.23 ug/L

EWSED04PWEB Nickel 0.48 ug/L 2.4 ug/L

EWSED04PWEB Phenanthrene 0.0054 ug/L 0.027 ug/L
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Table 3

Concentrations of Target Analytes in Blanks

Field or Laboratory ID Analyte Concentration
Qualified

Concentration
Comments

EWSED04PWEB Zinc 1.14 ug/L 5.7 ug/L

EWSED06PWEB 2-Methylnaphthalene 0.0052 ug/L 0.026 ug/L

EWSED06PWEB Benz(a)anthracene 0.0034 ug/L 0.017 ug/L

EWSED06PWEB Benzo(b)fluoranthene 0.0024 ug/L 0.012 ug/L

EWSED06PWEB Benzo(g,h,i)perylene 0.0030 ug/L 0.015 ug/L

EWSED06PWEB Copper 0.132 ug/L 0.66 ug/L

EWSED06PWEB Lead 0.145 ug/L 0.73 ug/L

EWSED06PWEB Naphthalene 0.051 ug/L 0.26 ug/L

EWSED06PWEB Nickel 0.81 ug/L 4.1 ug/L

EWSED06PWEB Zinc 1.34 ug/L 6.7 ug/L

EWSED07PWEB 2-Methylnaphthalene 0.0039 ug/L 0.020 ug/L

EWSED07PWEB Copper 0.047 ug/L 0.24 ug/L

EWSED07PWEB Lead 0.015 ug/L 0.08 ug/L

EWSED07PWEB Naphthalene 0.059 ug/L 0.30 ug/L

EWSED07PWEB Nickel 0.13 ug/L 0.65 ug/L

EWSED07PWEB Zinc 0.59 ug/L 3.0 ug/L

EWSED08PWEB 2-Methylnaphthalene 0.0056 ug/L 0.028 ug/L

EWSED08PWEB Copper 0.233 ug/L 1.2 ug/L

EWSED08PWEB Lead 0.554 ug/L 2.8 ug/L

EWSED08PWEB Naphthalene 0.082 ug/L 0.41 ug/L

EWSED08PWEB Nickel 0.36 ug/L 1.8 ug/L

EWSED08PWEB Zinc 1.03 ug/L 5.2 ug/L

EWSED09PWEB 2-Methylnaphthalene 0.10 ug/L 0.50 ug/L

EWSED09PWEB 2-Methylnaphthalene 0.12 ug/L 0.60 ug/L

EWSED09PWEB Arsenic 0.05 ug/L 0.25 ug/L

EWSED09PWEB Copper 1.33 ug/L 6.7 ug/L

EWSED09PWEB Dibenzofuran 0.0058 ug/L 0.029 ug/L

EWSED09PWEB Dibenzofuran 0.0074 ug/L 0.037 ug/L

EWSED09PWEB Fluorene 0.0056 ug/L 0.028 ug/L

EWSED09PWEB Fluorene 0.0070 ug/L 0.035 ug/L

EWSED09PWEB Lead 0.174 ug/L 0.87 ug/L

EWSED09PWEB Naphthalene 0.25 ug/L 1.2 ug/L

EWSED09PWEB Nickel 0.48 ug/L 2.4 ug/L

EWSED09PWEB Phenanthrene 0.020 ug/L 0.10 ug/L

EWSED09PWEB Phenanthrene 0.021 ug/L 0.11 ug/L

EWSED09PWEB Zinc 1.89 ug/L 9.5 ug/L
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Table 3

Concentrations of Target Analytes in Blanks

Field or Laboratory ID Analyte Concentration
Qualified

Concentration
Comments

EWSW01EB Copper 0.039 ug/L 0.20 ug/L

EWSW01EB Nickel 0.15 ug/L 0.75 ug/L

EWSW01EB Zinc 1.03 ug/L 5.2 ug/L

K1008729-MB Barium 0.01 mg/kg 0.05 mg/kg

K1008729-MB Chromium 0.08 mg/kg 0.4 mg/kg

K1008729-MB Naphthalene 0.71 ug/kg 3.6 ug/kg

K1008729-MB Nickel 0.05 mg/kg 0.25 mg/kg

K1008729-MB Zinc 0.4 mg/kg 2.0 mg/kg

K1008824-MB Barium 0.01 ug/L 0.05 ug/L

K1008824-MB Chromium 0.08 ug/L 0.4 ug/L

K1008824-MB Zinc 0.4 ug/L 2.0 ug/L

K1009025-ICB Copper 0.02 ug/L 0.1 ug/L

K1009025-MB Barium 0.040 ug/L 0.20 ug/L

K1009025-MB Chromium 0.09 ug/L 0.45 ug/L

K1009102-MB Zinc 0.028 umol/g 0.14 umol/g

K1009275-MB Copper 0.006 ug/L 0.03 ug/L

K1009275-MB Lead 0.022 ug/L 0.11 ug/L

K1009275-MB (8/31) Benz(a)anthracene 0.0032 ug/L 0.016 ug/L

K1009275-MB (9/2) Benz(a)anthracene 0.0092 ug/L 0.046 ug/L

K1009275-MB (9/2) Benzo(a)pyrene 0.0073 ug/L 0.037 ug/L

K1009275-MB (9/2) Benzo(b)fluoranthene 0.014 ug/L 0.070 ug/L

K1009275-MB (9/2) Benzo(ghi)perylene 0.019 ug/L 0.095 ug/L

K1009275-MB (9/2) Benzo(k)fluoranthene 0.011 ug/L 0.055 ug/L

K1009275-MB (9/2) Chrysene 0.0098 ug/L 0.049 ug/L

K1009275-MB (9/2) Dibenz(ah)anthracene 0.013 ug/L 0.065 ug/L

K1009275-MB (9/2) Indeno(123-cd)pyrene 0.011 ug/L 0.055 ug/L

K1009285-MB Benz(a)anthracene 0.0032 ug/L 0.016 ug/L

K1009285-MB Copper 0.006 ug/L 0.03 ug/L

K1009285-MB Lead 0.022 ug/L 0.11 ug/L

K1009433-MB Benz(a)anthracene 0.0092 ug/L 0.030 ug/L

K1009433-MB Benzo(a)pyrene 0.0073 ug/L 0.055 ug/L

K1009433-MB Benzo(b)fluoranthene 0.014 ug/L 0.049 ug/L

K1009433-MB Benzo(ghi)perylene 0.019 ug/L 0.065 ug/L

K1009433-MB Benzo(k)fluoranthene 0.011 ug/L 0.070 ug/L

K1009433-MB Chrysene 0.0098 ug/L 0.046 ug/L

K1009433-MB Copper 0.006 ug/L 0.030 ug/L
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Table 3

Concentrations of Target Analytes in Blanks

Field or Laboratory ID Analyte Concentration
Qualified

Concentration
Comments

K1009433-MB Dibenz(ah)anthracene 0.013 ug/L 0.055 ug/L

K1009433-MB Indeno(123-cd)pyrene 0.011 ug/L 0.037 ug/L

K1009433-MB Lead 0.022 ug/L 0.11 ug/L

K1009433-MB Naphthalene 0.006 ug/L 0.03 ug/L

K1009899-MB Copper 0.006 ug/L 0.030 ug/L

K1009899-MB Lead 0.022 ug/L 0.11 ug/L

NAS01 EB Barium 0.70 ug/L 3.5 ug/L

NAS01 EB Chromium 0.14 ug/L 0.70 ug/L

NAS01 EB Copper 0.14 ug/L 0.70 ug/L

NAS01 EB Zinc 1.17 ug/L 5.8 ug/L

NAS07EB Barium 0.16 ug/L 0.8 ug/L

NAS07EB Chromium 0.11 ug/L 0.55 ug/L

NAS07EB Copper 0.06 ug/L 0.3 ug/L

NAS07EB Zinc 0.31 ug/L 1.6 ug/L
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Table 4

Precision and Recovery Exceedances

Sample Analyte
Spike

Recovery

Spike

Duplicate

Recovery

Precision Qualification

CCV 082510 Indeno(123-cd)pyrene NA NA 24 None; analyte not detected

CCV 090310 Fluorene NA NA 21 None; analyte not detected

CCV 090710 4,4’-DDT NA NA 22

CCV 091510 Endrin ketone NA NA 21 J detections

EIWSED01 4,4’-DDT NA NA 77 J

EIWSED03 4,4’-DDT 101 59 51 J

EIWSED06 2-Fluorobiphenyl 20 NA NA JL

EIWSED06 Nitrobenzene-d5 18 NA NA JL

EIWSED07 2-Fluorobiphenyl 11 NA NA JL

EIWSED07 Nitrobenzene-d5 13 NA NA JL

EWSED02PW Endrin aldehyde NA NA 41.4 J

EWSED03 Endrin aldehyde NA NA 69.9 J

EWSED05 Endrin aldehyde NA NA 63.4 J

EWSED06 gamma-chlordane NA NA 55.1 J

EWSED06PW Decachlorobiphenyl 19 NA NA None; only one low

EWSW01 Arsenic 46.8 NA NA None; not target analyte

EWSW01 Copper (Serial Dilution) NA NA 11 J

EWSW01 Zinc (Serial Dilution) NA NA 12 J

K1008968 LCS Acenaphthene 40 42 4 JL

K1008968 LCS Acenaphthene 55 51 7 JL

K1008968 LCS Fluorene 41 47 12 JL

K1008968 LCS Phenanthrene 46 50 9
None; average greater than QAPP

criteria

NAS02 Zinc 144.3 NA NA JH

NAS07 Zinc 22.4 NA NA None; sample greater than 4x spike
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Table 5

Field Precision

Field Identification Analyte
Sample

Result (SR)

Duplicate

Result (DR)
RPD

a
Qualification

Total Organic Carbon 2.41 3.05 23 A

Arsenic 2.4 2.51 4.5 A

Copper 13.3 14.6 9.3 A

Lead 12 14.7 20 A

Nickel 15.6 17.3 10 A

Zinc 70.1 86.1 20 A

4,4'-DDT < 0.00017 < 0.00017 NA A

Endrin aldehyde < 0.00012 < 0.001 NA A

Endrin ketone < 0.00093 < 0.0011 NA A

gamma-Chlordane < 0.00090 < 0.00009 NA A

Naphthalene 0.89 U 2.6 U NA A

2-Methylnaphthalene 2 2.6 26 A

Acenaphthylene 41 30 31 A

Acenaphthene 1.8 1.3 32 A

Fluorene 13 11 17 A

Dibenzofuran 0.98 0.64 42 A

Phenanthrene 16 14 13 A

Anthracene 32 24 29 A

Fluoranthene 23 19 19 A

Pyrene 140 110 24 A

Benzo(b)fluoranthene 250 200 22 A

Benzo(k)fluoranthene 31 27 14 A

Benz(a)anthracene < 43 < 0.72 NA A

Chrysene 620 490 23 A

Benzo(a)pyrene 120 97 21 A

Indeno(123-cd)pyrene 190 160 17 A

Dibenz(ah)anthracene 110 94 16 A

EWSED02 / EWSED02FD

Benzo(ghi)perylene 460 380 19 A

Total Organic Carbon 0.895 1.03 14 A

Barium 163 261 46 A

Chromium 27.2 23.1 16 A

Copper 26 24.9 4.3 A

Zinc 296 307 3.6 A

4,4'-DDT 7.5 13 54 J

NAS02 / NAS02FD

Aroclor 1254 93 160 53 J
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Table 5

Field Precision

Field Identification Analyte
Sample

Result (SR)

Duplicate

Result (DR)
RPD

a
Qualification

Total Organic Carbon 0.632 0.668 5.5 A

4,4'-DDT 0.32 0.89 94 A*

Naphthalene 5.4 U < 0.63 NA A

2-Methylnaphthalene 3.3 U < 0.48 NA A

Acenaphthylene 2.6 3.1 18 A

Acenaphthene 5.2 2.2 81 A*

Fluorene 6.7 3.2 71 A*

Dibenzofuran 3.7 1.6 79 A*

Phenanthrene 71 43 49 A

Anthracene 10 7.1 34 A

Fluoranthene 120 94 24 A

Pyrene 100 110 10 A

Benzo(b)fluoranthene 100 100 0.0 A

Benzo(k)fluoranthene 38 35 8.2 A

Benz(a)anthracene 52 48 NA A

Chrysene 70 67 4.4 A

Benzo(a)pyrene 72 68 5.7 A

Indeno(123-cd)pyrene 76 81 6.4 A

Dibenz(ah)anthracene 15 14 6.9 A

EIWSED03 / EIWSED03FD

Benzo(ghi)perylene 66 74 11 A

2-Methylnaphthalene 0.047 0.05 6.2 A

Acenaphthene 0.027 0.031 14 A

Fluorene 0.058 0.062 6.7 A

Dibenzofuran 0.023 0.026 12 A

EIWSED05PW /

EIWSED05PWFD

Phenanthrene 0.015 0.015 0.00 A

Copper 3.38 3.31 2.1 A

Nickel 6.16 6.01 2.5 A

Silver 0.02 0.021 4.9 A
EWSW01 / EWSW01FD

Zinc 29 27.9 3.9 A
a RPD = ((SR - DR)*200)/(SR + DR)

A - Acceptable Data

A* - Acceptable; concentrations less than method reporting limit and difference less than method reporting limit

NA – Not applicable

< or U – Analyte not detected



Intracoastal Waterway Sediment

Gulfco Marine Maintenance Superfund Site

EIWSED01 EIWSED02 EIWSED03 EIWSED03 EIWSED04 EIWSED05 EIWSED06 EIWSED07

8/18/2010 8/18/2010 8/18/2010 8/18/2010 8/18/2010 8/18/2010 8/18/2010 8/18/2010

EIWSED01 EIWSED02 EIWSED03 EIWSED03FD EIWSED04 EIWSED05 EIWSED06 EIWSED07

Analyte CAS No. Units

Total Organic Carbon 7440-44-0 % 0.413 0.72 0.632 0.668 0.548 0.682 0.606 0.509

4,4'-DDT 50-29-3 mg/kg 0.00023 J 0.0019 0.00032 J 0.00089 J --- 0.00029 J < 0.00017 < 0.00017

Acenaphthene 83-32-9 mg/kg 0.0071 0.023 0.0052 0.0022 J 0.0029 J 0.0046 J < 0.0014 JL < 0.0014 JL

Benz(a)anthracene 56-55-3 mg/kg 0.03 0.24 0.052 0.048 0.032 0.042 < 0.0017 JL < 0.0017 JL

Chrysene 218-01-9 mg/kg 0.046 0.31 0.07 0.067 0.054 0.059 0.0019 JL < 0.0015 JL

Dibenz(a,h)anthracene 53-70-3 mg/kg 0.0046 0.063 0.015 0.014 0.0087 J 0.01 < 0.0015 JL < 0.0015 JL

Fluoranthene 206-44-0 mg/kg 0.12 0.52 0.12 0.094 0.074 0.1 0.0019 JL 0.0018 JL

Fluorene 86-73-7 mg/kg 0.019 0.02 0.0067 0.0032 J 0.0031 J 0.0045 J < 0.0011 JL < 0.0011 JL

Hexachlorobenzene 118-74-1 mg/kg --- --- --- --- < 0.0012 --- < 0.0012 JL < 0.0012 JL

Phenanthrene 85-01-8 mg/kg 0.15 0.24 0.071 0.043 0.028 0.051 < 0.0014 JL < 0.0014 JL

Pyrene 129-00-0 mg/kg 0.081 0.47 0.1 0.11 0.073 0.084 0.0025 JL 0.0018 JL

Notes:

Sediment results are reported on a dry weight basis.

Bolded values indicate detections above the reporting detection limit.

--- Not Analyzed

J - Data are estimated

L – Bias low

< or U - Analyte not detected

Location

Sample Date

Sample ID

1



Intracoastal Waterway Sediment Pore Water

Gulfco Marine Maintenance Superfund Site

EIWSED01 EIWSED02 EIWSED03 EIWSED04 EIWSED05 EIWSED05 EIWSED06 EIWSED07

8/20/2010 8/20/2010 8/20/2010 8/21/2010 8/21/2010 8/21/2010 8/22/2010 8/30/2010

EIWSED01PW EIWSED02PW EIWSED03PW EIWSED04PW EIWSED05PW EIWSED05PWFD EIWSED06PW EIWSED07PW

Analyte CAS No. Units

4,4'-DDT 50-29-3 mg/l < 0.0000035 J < 0.00000098 J < 0.0000013 J < 0.00000076 J < 0.0000013 J < 0.0000016 J < 0.000001 J < 0.00000058

Hexachlorobenzene 118-74-1 mg/l < 0.00000035 < 0.00000031 < 0.00000039 < 0.00000037 < 0.00000037 < 0.00000044 < 0.00000039 < 0.000022

Acenaphthene 83-32-9 mg/l 0.000052 0.000037 0.000024 < 0.0000088 0.000027 0.000031 < 0.0000088 < 0.000026

Benz(a)anthracene 56-55-3 mg/l < 0.0000035 < 0.0000028 < 0.0000026 < 0.0000052 < 0.0000034 < 0.0000028 < 0.0000052 < 0.000018

Chrysene 218-01-9 mg/l < 0.0000046 < 0.0000037 < 0.0000034 < 0.0000068 < 0.0000044 < 0.0000036 < 0.0000068 < 0.000028

Dibenz(a,h)anthracene 53-70-3 mg/l < 0.0000034 < 0.0000027 < 0.0000025 < 0.000005 < 0.0000033 < 0.0000027 < 0.000005 < 0.000017

Fluoranthene 206-44-0 mg/l < 0.0000059 < 0.0000048 < 0.0000044 < 0.0000088 < 0.0000057 < 0.0000047 < 0.0000088 < 0.00002

Fluorene 86-73-7 mg/l 0.000043 0.000029 0.00002 J < 0.0000076 0.000023 J 0.000026 < 0.0000076 < 0.000027

Phenanthrene 85-01-8 mg/l 0.000031 0.000022 J 0.000012 J < 0.00001 0.000015 J 0.000015 J < 0.00001 < 0.000022

Pyrene 129-00-0 mg/l < 0.0000047 < 0.0000038 < 0.0000035 < 0.000007 < 0.0000045 < 0.0000037 < 0.000007 < 0.000019

Notes:

Bolded values indicate detections above the reporting detection limit.

--- Not Analyzed

J - Data are estimated

< or U - Analyte not detected

Location

Sample Date

Sample ID

1



Marsh Sediment

Gulfco Marine Maintenance Superfund Site

EWSED01 EWSED02 EWSED02 EWSED03 EWSED04 EWSED05 EWSED06 EWSED07 EWSED08 EWSED09

8/12/2010 8/12/2010 8/13/2010 8/13/2010 8/13/2010 8/12/2010 8/12/2010 8/13/2010 8/13/2010 8/13/2010

EWSED01 EWSED02 EWSED02FD EWSED03 EWSED04 EWSED05 EWSED06 EWSED07 EWSED08 EWSED09

Analyte CAS No. Units

Clay CL % 21.2 10.8 --- 1.7 0.6 27.5 61.7 38.2 14.6 48.5

Gravel, Fine GF % 3.49 5.66 --- 7.73 2.19 2.64 0.87 3.68 12.1 2.31

Gravel, Medium GM % 2.52 53.7 --- 47.9 0.57 0.34 18.7 0.16 12.7 1.97

Sand, Coarse SC % 2.82 1.77 --- 3.01 3.18 4.49 0.41 3.76 3.92 0.54

Sand, Fine SF % 2.12 2.29 --- 1.93 7.02 8.91 2.06 7.84 2.62 1.87

Sand, Medium SM % 1.8 1.15 --- 1.75 2.98 4.93 0.27 3.47 1.93 0.4

Sand, Very Coarse SVC % 5.58 2.91 --- 4.83 2.88 2.83 0.67 5.02 8.04 1.35

Sand, Very Fine SVF % 2.42 1.64 --- 0.93 4.59 6.96 1.24 1.15 2.51 5.24

Silt SI % 61.6 13.7 --- 29.2 81.4 38.7 21.6 39.8 44.3 40.4

Total Organic Carbon 7440-44-0 % 5.94 2.41 3.05 1.82 1.67 1.81 2.15 2.39 4.68 1.12

Acid-Volatile Sulfide 18496-25-8 uMole/g 0.018 J < 0.005 --- < 0.004 0.05 < 0.004 0.33 < 0.004 2.04 < 0.004

Cadmium, SEM 7440-43-9_SEM uMole/g < 0.0006 0.0007 --- 0.0011 0.0012 < 0.0005 0.0019 0.0008 < 0.0008 < 0.0005

Copper, SEM 7440-50-8_SEM uMole/g 0.024 0.03 --- 0.057 0.16 0.082 0.092 0.065 0.016 0.011

Lead, SEM 7439-92-1_SEM uMole/g 0.015 0.029 --- 0.038 0.088 0.055 0.04 0.037 0.021 0.009

Nickel, SEM 7440-02-0_SEM uMole/g 0.015 0.03 --- 0.012 0.016 0.011 0.019 0.015 0.028 0.005

Zinc, SEM 7440-66-6_SEM uMole/g 0.148 0.259 --- 1.55 1.02 1.74 3.79 0.617 0.255 0.039

Arsenic 7440-38-2 mg/kg 2.97 2.4 2.51 5.36 4.35 3.06 3.23 5.94 2.92 2.58

Copper 7440-50-8 mg/kg 20.6 13.3 14.6 25 20.3 28.9 28.1 30.7 15.8 11.7

Lead 7439-92-1 mg/kg 17.2 12 14.7 48.4 37.4 76.1 32.9 32.7 19.8 17.4

Nickel 7440-02-0 mg/kg 18.9 15.6 17.3 21.7 16.9 14.4 22.5 20.1 16.3 16.5

Zinc 7440-66-6 mg/kg 115 70.1 86.1 585 417 595 959 318 94.3 68.3

4,4'-DDT 50-29-3 mg/kg < 0.001 J < 0.00017 < 0.00017 0.0028 --- < 0.019 J 0.0012 --- 0.0014 0.0016

Endrin Aldehyde 7421-93-4 mg/kg 0.0007 J < 0.00012 < 0.001 J 0.00027 J --- 0.0014 J < 0.00012 --- 0.00052 J < 0.00012

Endrin Ketone 53494-70-5 mg/kg < 0.000093 < 0.000093 < 0.0011 J < 0.00011 J --- < 0.001 J < 0.000093 --- < 0.00012 < 0.000093

gamma-Chlordane 5103-74-2 mg/kg < 0.00009 < 0.00009 < 0.00009 < 0.00009 --- < 0.00009 0.00025 J --- < 0.00012 J < 0.00023 J

2-Methylnaphthalene 91-57-6 mg/kg 0.0038 J 0.002 J 0.0026 J 0.0068 0.0037 J 0.02 0.0016 J 0.0053 0.001 J 0.00061 J

Acenaphthene 83-32-9 mg/kg 0.0046 J 0.0018 J 0.0013 J 0.0043 J 0.0026 J 0.075 0.0013 J 0.009 < 0.00088 < 0.00076

Acenaphthylene 208-96-8 mg/kg 0.057 0.041 0.03 0.0032 J 0.0069 0.018 0.0008 J 0.0091 < 0.00069 < 0.00059

Anthracene 120-12-7 mg/kg 0.043 0.032 0.024 0.005 0.006 0.078 0.0011 J 0.027 0.001 J < 0.00058

Benz(a)anthracene 56-55-3 mg/kg < 0.066 J < 0.043 J < 0.00072 0.024 0.031 0.55 0.0069 0.09 0.011 0.0024 J

Benzo(a)pyrene 50-32-8 mg/kg 0.24 0.12 0.097 0.028 0.04 0.79 0.01 0.087 0.014 0.0027 J

Benzo(g,h,i)perylene 191-24-2 mg/kg 0.63 0.46 0.38 0.058 0.076 0.68 0.019 0.1 0.017 0.0032 J

Chrysene 218-01-9 mg/kg 0.39 0.62 0.49 0.064 0.05 0.77 0.014 0.14 0.017 0.004 J

Dibenz(a,h)anthracene 53-70-3 mg/kg 0.17 0.11 0.094 0.0074 0.01 0.14 0.0026 J 0.019 0.003 J < 0.0008

Fluoranthene 206-44-0 mg/kg 0.038 0.023 0.019 0.052 0.076 1.3 0.02 0.26 0.031 0.0055

Fluorene 86-73-7 mg/kg 0.019 0.013 0.011 0.0048 0.0032 J 0.065 0.001 J 0.016 0.00092 J < 0.00061

Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 0.22 0.19 0.16 0.034 0.064 0.79 0.019 0.1 0.019 0.0032 J

Phenanthrene 85-01-8 mg/kg 0.032 0.016 0.014 0.049 0.041 0.78 0.013 0.15 0.015 0.0024 J

Pyrene 129-00-0 mg/kg 0.091 0.14 0.11 0.069 0.075 1.1 0.021 0.19 0.027 0.0044 J

Notes:

Sediment results are reported on a dry weight basis.

Bolded values indicate detections above the reporting detection limit.

--- Not Analyzed
J - Data are estimated

< or U - Analyte not detected

Location

Sample Date

Sample ID

2



Marsh Sediment Pore Water

Gulfco Marine Maintenance Pore Water

EWSED01 EWSED02 EWSED03 EWSED04 EWSED06 EWSED07 EWSED08 EWSED09

8/26/2010 8/26/2010 9/9/2010 8/27/2010 8/31/2010 8/28/2010 8/25/2010 9/10/2010

EWSED01PW EWSED02PW EWSED03PW EWSED04PW EWSED06PW EWSED07PW EWSED08PW EWSED09PW

Analyte CAS No. Units

Arsenic 7440-38-2 mg/l 0.0037 J 0.0041 J 0.0019 J 0.00072 J 0.00177 J 0.00063 J 0.00576 J 0.00171 J

Copper 7440-50-8 mg/l 0.000922 0.000342 U 0.00456 0.00426 0.00702 0.00303 0.00137 0.000761 U

Lead 7439-92-1 mg/l 0.000115 U 0.000113 U 0.000425 U 0.00015 U 0.000443 U 0.000184 0.00128 U 0.000236 U

Nickel 7440-02-0 mg/l 0.00944 0.00486 0.00749 U 0.0114 0.00915 0.00917 0.0142 0.00669

Zinc 7440-66-6 mg/l 0.0101 0.00135 U 0.0413 0.101 0.626 0.0599 0.039 0.00124 U

4,4'-DDT 50-29-3 mg/l < 0.000012 J < 0.0000047 J < 0.000016 J --- < 0.00000058 --- 0.000003 J < 0.0000014 J

Endrin Aldehyde 7421-93-4 mg/l 0.000013 0.0000067 J 0.000015 J --- < 0.00000046 --- 0.0000026 J < 0.0000033 J

Endrin Ketone 53494-70-5 mg/l < 0.00000078 < 0.0000013 J 0.000007 J --- < 0.00000066 --- < 0.0000007 < 0.0000011

gamma-Chlordane 5103-74-2 mg/l < 0.00000038 < 0.0000013 J < 0.000016 J --- < 0.00000032 --- 0.0000033 J < 0.000016 J

2-Methylnaphthalene 91-57-6 mg/l 0.000018 U 0.000026 U 0.000022 U --- 0.000019 U 0.000013 U 0.0000083 U 0.000018 U

Acenaphthene 83-32-9 mg/l < 0.0000052 < 0.0000044 < 0.0000047 --- 0.0000091 J < 0.000012 < 0.000005 < 0.0000044

Acenaphthylene 208-96-8 mg/l 0.000024 < 0.0000034 < 0.0000036 --- < 0.0000035 0.000032 J < 0.0000039 < 0.0000034

Anthracene 120-12-7 mg/l 0.000067 < 0.0000036 0.000013 J --- < 0.0000037 0.000066 < 0.0000041 < 0.0000036

Benz(a)anthracene 56-55-3 mg/l < 0.0000031 < 0.0000026 < 0.0000028 --- 0.0000095 U < 0.0000067 < 0.000003 < 0.0000026

Benzo(a)pyrene 50-32-8 mg/l < 0.0000051 < 0.0000043 < 0.0000046 --- 0.0000097 U < 0.000012 < 0.0000049 < 0.0000043

Benzo(g,h,i)perylene 191-24-2 mg/l 0.000012 J 0.000012 J < 0.0000031 --- 0.000023 U < 0.0000075 < 0.0000033 < 0.0000029

Chrysene 218-01-9 mg/l < 0.000004 0.000049 < 0.0000036 --- 0.0000096 U < 0.0000088 < 0.0000039 < 0.0000034

Dibenz(a,h)anthracene 53-70-3 mg/l < 0.000003 0.0000034 J < 0.0000027 --- 0.000015 U < 0.0000065 < 0.0000029 < 0.0000025

Fluoranthene 206-44-0 mg/l < 0.0000052 < 0.0000044 < 0.0000047 --- < 0.0000045 < 0.000012 < 0.000005 < 0.0000044

Fluorene 86-73-7 mg/l 0.000013 J < 0.0000038 < 0.000004 --- 0.0000091 J < 0.0000098 < 0.0000044 < 0.0000038

Indeno(1,2,3-cd)pyrene 193-39-5 mg/l 0.0000051 J 0.0000062 J < 0.0000028 --- 0.000014 U < 0.0000067 < 0.000003 < 0.0000026

Phenanthrene 85-01-8 mg/l 0.000012 J < 0.000005 0.0000053 U --- 0.0000068 J < 0.000013 < 0.0000057 < 0.000005

Pyrene 129-00-0 mg/l < 0.0000042 < 0.0000035 < 0.0000037 --- < 0.0000036 < 0.000009 < 0.000004 < 0.0000035

Notes:

Bolded values indicate detections above the reporting detection limit.

--- Not Analyzed

J - Data are estimated

< or U - Analyte not detected

Location

Sample Date

Sample ID

2



Soils Data

Gulfco Marine Maintenance Superfund Site

NAS01 NAS02 NAS02 NAS03 NAS04 NAS05 NAS06 NAS07 NAS08 NAS09

8/13/2010 8/16/2010 8/16/2010 8/16/2010 8/16/2010 8/16/2010 8/16/2010 8/17/2010 8/17/2010 8/17/2010

NAS01 NAS02 NAS02FD NAS03 NAS04 NAS05 NAS06 NAS07 NAS08 NAS09

Analyte CAS No. Units

Barium 7440-39-3 mg/kg 272 163 261 190 502 198 52.2 340 182 172

Chromium 7440-47-3 mg/kg 97.3 27.2 23.1 15.4 7.86 30.9 13.4 12.4 13.6 13.3

Copper 7440-50-8 mg/kg 221 26 24.9 22.9 10.8 27.4 10.8 10.1 12.6 11

Zinc 7440-66-6 mg/kg 5770 296 JH 307 J 307 J 321 J 309 J 62.3 J 501 182 63.1

4,4'-DDT 50-29-3 mg/kg --- 0.0075 J 0.015 J 0.0078 --- 0.008 --- < 0.00022 < 0.00023 < 0.00023

Aroclor 1254 11097-69-1 mg/kg --- 0.093 J 0.16 J --- 0.01 --- --- < 0.0027 0.004 J < 0.0028

Notes:

Bolded values indicate detections above the reporting detection limit.

--- Not Analyzed

J - Data are estimated

H - Bias High

< or U - Analyte not detected

Location

Sample Date

Sample ID

1



Surface Water Data

Gulfco Marine Maintenance Superfund Site

EWSW01 EWSW01 EWSW04

8/30/2010 8/30/2010 8/30/2010

EWSW01 EWSW01FD EWSW04

Analyte CAS No. Units

Acrolein 107-02-8 mg/l < 0.00096 < 0.00096 ---

Copper 7440-50-8 mg/l 0.00338 J 0.00331 0.00154

Silver 7440-22-4 mg/l 0.00002 J 0.000021 J 0.000011 J

Notes:

Bolded values indicate detections above the reporting detection limit.

--- Not Analyzed

J - Data are estimated

< or U - Analyte not detected

Location

Sample Date

Sample ID

1



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Definitions: 
CCB- Continuing Calibration Blank; CCV- Continuing Calibration 
Verification; COl- Compounds of Interest; DCS- Detectability Check 
Sample; ICB- Initial Calibration Blank; ICV- Initial Calibration 
Verification; LCS - Laboratory Control Sample; LCSD - Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL- Reporting Limit; RPD -
Relative Percent Difference 
COMMENTS 

&~ ~~~ iO[J/~rof~~· 
d)~Mt~ 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Definitions: 
CCB- Continuing Calibration Blank; CCV- Continuing Calibration 
Verification; COl- Compounds oflnterest; DCS- Delectability Check 
Sample; ICB- Initial Calibration Blank; ICV- Initial Calibration 
Verification; LCS - Laboratory Control Sample; LCSD- Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL- Reporting Limit; RPD -
Relative Percent Difference 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

DATA VALIDATION CHECKLIST 
(Level III and Level IV) 

Client Name: (;uJP, » A\afine. )U. ,,,;". A.~ 
Property Location: ff IY. 

Project Number: \115 b'lf1!f5 
Proiect Manager: L Nle-

Laboratory: /' .li IUi\\biil J.. ' ~.J{~I'r~ Laboratory Job No.: 1-i\ 
Reviewer: Date Checked: 'o.511o91D 

ITEM Yes No NA Comment 
Nnmber 

Chain of Custody (COC) and Sample Receipt at Lab 
I. Signed COCs included and seals used? ../ 
2. Date and time of sample collection included? ./ 
3. All samples listed on the COC analyzed for in accordance with the ../ 

RI/FS Work Plan? 
4. Field QC sample frequency met project requirements? J 
5. Sample receipt temperature 2-6°C? 
6. Samples preserved appropriately? ./ 
7. Samples received within 2 days of collection? 
8. Any problems noted? 
Laboratory Report and Data Package 
9. Signed Case Narrative included? 
10. Analytical discrepancies noted in case narrative? 
I I. Field sample IDs included? .j 
I2. Laboratory sample IDs included? 
13. Date of analysis included? J 
14. Date of sample preparation included? ,/ 
I5. Samples prepared within holding time? 
16. Samples analyzed within holding time? 
17. Detection limit and quantitation limit included? .j 
18. Project target limits achieved? .j 
I 9. Elevated reporting limits justified? 
20. Method references included? .j' 
21. Sample matrix included? 
22. Sample result units reported correctly? J 
23. SoiV sediment results corrected for dry-weight? , 
24. MDLs reasonable per DCS? ,( 
25. Calibration data acceptable? 
26. ICV and CCV recoveries within project control limits? 
27. ICB and CCB results <RL? 
28. Method blank results <RL? ../ 
29. Equipment and Trip blank results <RL? 
30. All COJs included in LCS? 
3 I. LCS recovery within project control limits? 
32. MS/MSD recoveries within project control limits? \ 

33. LCS/LCSD RPDs within project control limits? 
34. !vfS/lv!SD RPDswithin p!"Qject control limits? " 

_:====--g~~~~~===~=1==1====~~-: ·-----,-5. l::aboratory duplicate RPDs wiiliin project control hmtts? " 
36. Field duplicate RPDs within project control limits? ~ 

37. Surrogate recoveries within project control limits? ./ 

38. Internal standard areas within project control limits? .J 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Defmitions: 
CCB- Continuing Calibration Blank; CCV- Continuing Calibration 
Verification; COl- Compounds offuterest; DCS- Delectability Check 
Sample; ICB- Initial Calibration Blank; ICV- Initial Calibration 
Verification; LCS -Laboratory Control Sample; LCSD - Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL- Reporting Limit; RPD -
Relative Percent Difference 
COMMENTS 

~ ~~ dftteA 10/t/tbiD~(J/ ~~. 
~~ltr!.-td)~ 041»liAJJ.d.u>iJJ.. ~.61AMt; ~-tK~ 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

DATA VALIDATION CHECKLIST 
(Level III and Level IV) 

Client Name: {iU}fu fttuillf. (a ,.,.r, "" Sile. Project Number: 'i15Y61£t5 
Propertv Location: 1V Proiect Manager: IJM\1!1-
Laboratory: Co lwr.b1'"o.. A. ' Laboratory Job No.: J<::l ){)tftla5 
Reviewer: '"Kf~ ~Cit Date Checked: a (Q!j 1n.n 

ITEM Yes No NA Comment 
Number 

Chain of Custodv (COC) and Sample Receipt at Lab 
I. Signed COCs included and seals used? .,/ 
2. Date and time of sample collection included? v 
3. All samples listed on the COC analyzed for in accordance with the ./ Rl/FS Work Plan? 
4. Field QC sample frequency met project requirements? I 
5. Sample receipt temperature 2-6°C? .; 
6. Samples preserved appropriately? .J ' 7. Samples received within 2 days of collection? " ' 8. Any problems noted? " Laboratory Report and Data Package 
9. Signed Case Narrative included? ./ 
10. Analytical discrepancies noted in case narrative? v 
11. Field sample IDs included? v 
12. Laboratory sample IDs included? J 
13. Date of analysis included? J 
14. Date of sample preparation included? ./ 
15. Samples prepared within holding time? .j 
16. Samples analyzed within holding time? ..;, 
17. Detection limit and quantitation limit included? " 18. Project target limits achieved? ,; 
19. Elevated reporting limits justified? v 
20. Method references included? ,/ 
21. Sample matrix included? ,/ 
22. Sample result units reported correctly? J/ 
23. SoiV sediment results corrected for dry-weight? .J 
24. MDLs reasonable per DCS? " 25. Calibration data acceptable? ,/ 

26. ICV and CCV recoveries within project control limits? ..1 
27. ICB and CCB results <RL? ..;·, 
28. Method blank results <RL? v 
29. Equipment and Trip blank results <RL? v" 
30. All CO!s included in LCS? ./ 
31. LCS recovery within project control limits? ./ 
32. MS/MSD recoveries within project control limits? .61'1! ..; rD 
33. LCS/LCSD RPDs within project control limits? ,/ 
34. MS/MSDRPDs withingo_iectcontrollimits? 

~ ~ ~ ~.L 
15. Caooratory auphcate RPDs witliiil. proJect control limits? 7 
36. Field duplicate RPDs within project control limits? ./ 
37. Surrogate recoveries within project control limits? o/, 
38. Internal standard areas within project control limits? J 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Definitions: 
CCB- Continuing Calibration Blank; CCV- Continuing Calibration 
Verification; COl- Compounds of interest; DCS- Delectability Check 
Sample; ICB- Initial Calibration Blank; ICV -Initial Calibration 
Verification; LCS - Laboratory Control Sample; LCSD - Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL- Reporting Limit; RPD
Relative Percent Difference 

/ 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

DATA VALIDATION CHECKLIST 
!Level III and Level IV) •""-

Client Name: f.Ul.Pte> M..rlM- ~ _<)j,_ Proiect Number: t5b~ 
Proo;;rt; Location: l"ri w Proiect Manager: t.i(l(J.Ie. 
LaboratoN: P .J n .... bln .1-ui • .H•"'' -' ' Laboratorv Job No.: K"'Otlfn ... 
Reviewer: 'lUfle ..J Date Checked: "",., 

ITEM Yes No NA Comment 
Number 

Chain of CustodV7COCl and Samnle Receiot at Lab 
I. Signed COCs included and seals used? ./ 
2. Date and time of sample collection included? .,f 
3. All samples listed on the COC analyzed for in accordance with the I 

RifFS Work Plan? 
4. Field QC sample frequency met project requirements? .,f 
5. Sample receipt temperature 2-6°C? " 6. Samples preserved appropriately? ./ 
7. Samples received within 2 days of collection? ./ 
8. Any problems noted? J 
Laboratorv Reoort and Data Package 
9. Signed Case Narrative included? v 
10. Analytical discrepancies noted in case narrative? -./ 
II. Field sample IDs included? ./ 
12. Laboratory sample IDs included? ./ 
13. Date of analysis included? ,/ 
14. Date of sample preparation included? ./ 
15. Samples prepared within holding time? -/ 
16. Samples analyzed within holding time? j 
17. Detection limit and quantitation limit included? ./ 
18. Project target limits achieved? ./ 
19. Elevated reporting limits justified? ./ 
20 .• Method references included? ,/ 
21. Sample matrix included? .j 
22. Sample result units reported correctly? .j 
23. Soil/ sediment results corrected for dry-weight? . J 
24. MDLs reasonable per DCS? ,/ 
25. Calibration data acceptable? ../ 
26. ICV and CCV recoveries within project control limits? ./ 
27. ICB and CCB results <RL? .I 
28. Method blank results <RL? J 
29. Equipment and Trip blank results <RL? _/ 
30. All COis included in LCS? ,J 
31. LCS recovery within project control limits? { 
32. MS/MSD recoveries within project control limits? j 
33. LCS/LCSD RPDs within project control limits? " 

---· 34. MS/MSD RPDs within proiectcontrollimits? J --- ---
35. Laboratory dupilcate RPDs within project control ilmits? J 
36. Field duplicate RPDs within project control limits? 
37. Surrogate recoveries within project control limits? 
38. Internal standard areas within project control limits? 

' 

----------------- ·--- ----------------



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Definitions: 
CCB- Continuing Calibration Blank; CCV- Continuing Calibration 
Verification; COl- Compounds of Interest; DCS- Delectability Check 
Sample; ICB- Initial Calibration Blank; ICV -Initial Calibration 
Verification; LCS - Laboratory Control Sample; LCSD - Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL- Reporting Limit; RPD
Relative Percent Difference 

/ 

1/ 
KIVbAtOv 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

DATA VALIDATION CHECKLIST 
(Level III and Level IV) 

Client Name: {,lt.ll!tb Ni.ftM iuMrf.f.W. :SilT', ProiectNumber: 4~bi1~:5 
Property Location: c; ,. · l' Project Manager: 1'..1004~'15 
Laboratorv: CoiiLN\N4 . 

Laboratorv Job No.: U11.11.le 
Reviewer: . IW.ile.. v Date Checked: 'fl~,£/21}(0 

ITEM Yes No NA tomment 
Number 

Chain of Custody (COC) and Sample Receipt at Lab 
1. Signed COGs included and seals used? v 
2. Date and time of sample collection included? v 
3. All samples listed on the COC analyzed for in accordance with the ,; 

RifFS Work Plan? 
4. Field QC sample frequency met project requirements? I' 
5. Sample receipt temperature 2-6°C? .!' 
6. Samples preserved appropriately? ./ 
7. Samples received within 2 days of collection? ./ / 

8. Any problems noted? ../ 

Laboratory Report and Data Package 
9. Signed Case Narrative included? /' 

10. Analytical discrepancies noted in case narrative? ./ 
11. Field sample IDs included? J' 
12. Laboratory sample IDs included? v 
13. Date of analysis included? ./ 
14. Date of sample preparation included? ./ 
15. Samples prepared within holding time? ./ 
16. Samples analyzed within holding time? v 
17. Detection limit and quantitation limit included? ./ 
18. Project target limits achieved? 1:. 
19. Elevated reporting limits justified? .J 
20. Method references included? .; 
21. Sample matrix included? ./ 
22. Sample result units reported correctly? ./ 
23. Soil/ sediment results corrected for dry-weight? " 24. MDLs reasonable per DCS? v 
25. Calibration data acceptable? v 
26. ICV and CCV recoveries within project control limits? ./ 
27. ICB and CCB results <RL? ./ 
28. Method blankresnlts <RL? ./ 
29. Equipment and Trip blank results <RL? v 
30. All CO!s included in LCS? ./ 
31. LCS recovery within project control limits? ./ 
32. MS/MSD recoveries within project control limits? ./ 
33. LCS!LCSD RPDs within project control limits? v' 
}4, MS/MSD RPDs within Jlroject control limits? v . .. . . 

30-L!ilioratory dUjjlicateRPDs williiii project controllmuls? T 
36. Field duplicate RPDs within project control limits? ./ 
37. Surrogate recoveries within project control limits? II' 

38. Internal standard areas within project control limits? v 
. 



- __________ , ___ ---

FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Definitions: 
CCB- Continuing Calibration Blaok; CCV- Continuing Calibration 
Verification; COl - Compounds of Interest; DCS -Delectability Check 
Sample; ICB -Initial Calibration Blaok; ICY- Initial Calibration 
Verification; LCS - Laboratory Control Sample; LCSD - Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL- Reporting Limit; RPD -
Relative Percent Difference 

X 
\C-1004~15 

~~~ ------~-~--------·~ ~======~=============--



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

DATA VALIDATION CHECKLIST 
(Level III and Level IV) 

Client Name: G ul-l1.b nl ' , -'," .. n, 1.(~ Project Number: Ltl5 'illS 
Prooertv Location: ffn>..11 liri-7 v • Proiect Manager: L.i"' e 
Laboratory: l'olu IMhiA ••all, iAAI ' Laboratory Job No.: ~ ~O"'J8:5 
Reviewer: 'R•.o• A, ,g/1!! il12 u Date Checked: '1/~'1: UJ{l) 

ITEM Yes No NA Comment 
Number 

Chain of Custody (COC) and Sample Receipt at Lab /' 

I. Signed COCs included and seals used? v 
2. Date and time of sample collection included? ..; 
3. All samples listed on the COC analyzed for in accordance with the ,; 

RifFS Work Plan? 
4. Field QC sample frequency met project requirements? ..; 
5. Sample receipt temperature 2-6°C? ./ 
6. Samples preserved appropriately? ./ 
7. Samples received within 2 days of collection? ../ . 

8. Any problems noted? I 
Laboratorv Report and Data Packaee 
9. Signed Case Narrative included? ..; 
10. Analytical discrepancies noted in case narrative? ,/ 

1 I. Field sample IDs included? .! 
12. Laboratory sample IDs included? ./ 
13. Date of analysis included? ,J 
14. Date of sample preparation included? .; 
15. Samples prepared within holding time? ./_ 
16. Samples analyzed within holding time? I 
17. Detection limit and quantitation limit included? 1/ 
18. Project target limits achieved? .I 
19. Elevated reporting limits justified? ./ 
20. Method references included? ../ 
2 I. Sample matrix included? ,f 

22. Sample result units reported correctly? J 
23. Soil/ sediment results corrected for dry-weight? 1-1, 
24. MDLs reasonable per DCS? .j 

25. Calibration data acceptable? ./ 
26. ICV and CCV recoveries within project control limits? ./ 
27. ICB and CCB results <RL? J 
28. Method blank results <RL? ./ 
29. Equipment and Trip blank results <RL? .j' 
30. All CO!s included in LCS? ../ 
31. LCS recovery within project control limits? .! 
32. MS/MSD recoveries within project control limits? ,J 
33. LCS/LCSD RPDs within project control limits? .J' 
34. Jv!S!MSD RPDs withinproject control limits?_ ,/ ..... 

J5:-I;a1Joratory tluplicate RPDs wltlilil proJect control limits? T 
36. Field duplicate RPDs within project control limits? ~ 

37. Surrogate recoveries within project control limits? ~ 

38. Internal standard areas within project control limits? v 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Definitions: 
CCB- Continuing Calibration Blank; CCV- Continuing Calibration 
Verification; COr- Compounds oflnterest; DCS- Delectability Check 
Sample; reB- Initial Calibration Blank; rev- Initial Calibration 
Verification; LCS - Laboratory Control Sample; LCSD - Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL - Reporting Limit; RPD -
Relative Percent Difference 

/ 
v 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

DATA VALIDATION CHECKLIST 
(Level III and Level IV) 

Client N arne: fi uJ& 1114rliiD "'~"" Project Number: .u.-Lo~c 

Property Location: c. " . Project Manager: Un.\o 
Laboratory:(~ . .I . 

Laboratory Job No.:\(' l!tJ1!433 
Reviewer: "Rft'.ilda f. Iatif€ Date Checked: Q !3rJ IWIO 

ITEM Yes No NA Comment 
Number 

Chain of Custodv ICOC) and Sample Receipt at Lab 
I. Signed COCs included and seals used? .,; 
2. Date and time of sample collection included? v 
3. All samples listed on the COC analyzed for in accordance with the 

RIIFS Work Plan? ,; 
4. Field QC sample frequency met project requirements? v 
5. Sample receipt temperature 2-6°C? ,/ 
6. Samples preserved appropriately? ../ 
7. Samples received within 2 days of collection? " 8. Any problems noted? " l~li6 
Laboratorv Report and Data Package 
9. Signed Case Narrative included? ,; 
10. Analytical discrepancies noted in case narrative? .j' 

II. Field sample IDs included? ../ 
12. Laboratory sample IDs included? ,/ 
13. Date of analysis included? ,/ 
14. Date of sample preparation included? .,/ 
15. Samples prepared within holding time? .,/ 

16. Samples analyzed within holding time? .,/ 
17. Detection limit and quantitation limit included? ../ 
18. Project target limits achieved? v I 

19. Elevated reporting limits justified? ., t 
20. Method references included? ..; 
21. Sample matrix included? ,/ 
22. Sample result units reported correctly? ../ 
23. Soil/ sediment results corrected for dry-weight? ./. 
24. MDLs reasonable per DCS? ..! 
25. Calibration data acceptable? ..; 
26. ICV and CCV recoveries within project control limits? ,( 
27. ICB and CCB results <RL? ../ 
28. Method blank results <RL? J 
29. Equipment and Trip blank results <RL? J' 
30. All COis included in LCS? I 
31. LCS recovery within project control limits? :, 
32. MS/MSD recoveries within project control limits? "' 33. LCSILCSD RPDs within project control limits? of 

----
34 .. MSIMSD RPDs withinprqject control limits? ./ 

...... 

J5. I:aooratory auplicate RPDs witliin proJect control hmits? v 
36. Field duplicate RPDs within project control limits? ../ 
37. Surrogate recoveries within project control limits? v 
38. Internal standard areas within project control limits? v 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Defmitions: 
CCB- Continuing Calibration Blank; CCV- Continuing Calibration 
Verification; COl- Compounds of Interest; DCS- Detectability Check 
Sample; ICB -lnitial Calibration Blank; ICV -lnitial Calibration 
Verification; LCS ~ Laboratory Control Sample; LCSD - Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL - Reporting Limit; RPD -
Relative Percent Difference 

J 

• ' 

¥:.tobtlfo3 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

DATA VALIDATION CHECKLIST 
(Level III and Level IV) 

Client Name:?.IIJ]l;~ AI .• : •• --z 7 -;-~ Project Number: LJ/ 5 !t'&11i5 
Pronertv Location: r<; T\1. Project Mana~er: I i 1\Q~ 
Laboratorv: ,J Laboratorv Job No.: "IOO'I1S~q 
Reviewer;i(>.,,.J; .R:.<r~e" Date Checked: 4t3oluto 

ITEM Yes No NA Comment 
Nnmber 

Chain of Custodv fCOCl and Sample Receipt at Lab 
I. Signed COCs included and seals used? J 
2. Date and time of sample collection included? .; 
3. All samples listed on the COC analyzed for in accordance with the 

./ RifFS Work Plan? 
4. Field QC sample frequency met project requirements? " 5. Samnle receiot temoeratme 2-6°C? .J 
6. Samples preserved appropriately? .! 
7. Samples received within 2 days of collection? ./ 
8. Any problems noted? J 
Laboratorv Reoort and Data Packa~e 
9. Signed Case Narrative included? ,/ 
10. Analytical discrepancies noted in case narrative? ,J 
11. Field sample IDs included? J 
12. Laboratory sample IDs included? J 
!3. Date of analysis included? ' 14. Date of sample preparation included? I 
15. Samples prepared within holding time? J 
16. Samples analyzed within holding time? j 

I 7. Detection limit and quantitation limit included? .J 
18. Project target limits achieved? ./ 
19. Elevated reporting limits justified? ..j 
20. Method references included? .; 
21. Sample matrix included? ./ 
22. Sample result units reported correctly? ..r 
23. SoiV sediment results corrected for dry-weight? ..j 
24. MDLs reasonable per DCS? ..! 
25. Calibration data acceptable? "' 26. ICV and CCV recoveries within project control limits? v 
27. ICB and CCB results <RL? v 
28. Method blank results <RL? .t 
29. Equipment and Trip blank results <RL? .; 
30. All CO!s included in LCS? .; 
3 I. LCS recovery within proj eel control limits? .I 
32. MS/MSD recoveries within project control limits? ./ 
33. LCSJLCSD RPDs within project control limits? ..r 
34. MS/MSDRPDS within projectcon!follitnits? I ...... 

-:3"5. taooratoty dupticate·RPos witliin project control limits? -;r 
36. Field duplicate RPDs within project control limits? J 
37. Surrogate recoveries within project control limits? " 38. internal standard areas within project control limits? .J 



FIGURE SOP 16-1. DATA VALIDATION CHECKLIST 

39. Completeness percentage within project limits? 
Defmitions: 
CCB- Continuing Calibration Blank; CCV- Continuing Calibration 
Verification; COl- Compounds of Interest; DCS- Delectability Check 
Sample; ICB -Initial Calibration Blank; ICY -Initial Calibration 
Verification; LCS- Laboratory Control Sample; LCSD- Laboratory 
Control Sample Duplicate; MDL- Method Detection Limit; MS/MSD
Matrix Spike/Matrix Spike Duplicate; RL- Reporting Limit; RPD -
Relative Percent Difference 

/ 
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